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MINNEAPOLIS 


A. CREATININ AND CREATIN EXCRETION 


‘The older methods of determination of creatinin and creatin were 
very tedious and unsatisfactory. It was in 1904 that Folin published 
his accurate and simple method, which has given such an impetus to 
the study of the creatinin and creatin metabolism. Folin’s method 
depends on the fact that creatinin gives, with picrie acid and sodium 
hydrate, a brownish-red color which cannot be distinguished from that 
of a potassium bichromate solution. The urine is treated with the above 
reagents in proper quantity and the resulting depth of color compared 
with that of a half normal bichromate solution by means of a colorimeter, 
preferably that of Dubosc. From this reading, by a simple computation, 
the amount of creatinin is given. If before this process the urine be 
boiled with normal hydrochloric ‘acid, creatin, if present, is converted 
into creatinin and the final reading will give creatinin plus the creatin 
which has been converted into creatinin. 

It has been shown by Folin that the creatinin excretion of an adult 
individual is remarkably constant. The amount excreted is, according 
to Hoogenhuyze and van Verploegh,? little affected by hard muscular 
exercise or by a protein diet. ‘The creatinin output seems to be an indi- 
cator of endogenous nitrogen metabolism (Folin). 

Fever increases the creatinin output, as shown by Hoogenhuyze and 
van Verploegh.? Edward Mellanby* has endeavored to prove that the 
liver is the center about which creatin metabolism plays. It is of interest 


*From the Laboratory of Physiology and Pharmacology of the University of 
Minnesota. 

1. Folin: Ztschr. f. physiol. Chem., 1904, xli, 223; Am. Jour. Physiol., 1905, 
xili, 48. 

2. Hoogenhuyze and Verploegh: Ztschr. f. physiol. Chem., lvii. 

3. Mellanby: Jour. Physiol., 1908, xxxvi, 447. 
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in connection with our subject, that Hoogenhuyze and Verploegh found 
that a professional faster, who had taken nothing but water for fourteen 
days, showed an increased creatinin excretion after exercise. 

Cathcart* found that creatin is constantly present in the urine during 
starvation, and that carbohydrates given after fasting decrease the creatin 
output; whereas fat given after fasting increases the creatin excretion. 
He therefore puts forward the hypothesis that carbohydrates are abso- 
lutely essential for endocellular synthetic processes in connection with 
protein metabolism. This, of course, establishes a relationship between 
creatinuria and acetonuria as they are affected in a similar manner by 
the diet. 

Studies of the creatinin excretion in children have been made by 
Hoffmann,°® Rietsche!,° Amberg and Morrill,* Amberg and Rowntree.* 
Funaro,’ Sedgwick,’® and Mellanby."! | Work on the creatin excretion of 
children has been done by all but the first two. 

In 1910'° I discovered the fact that creatin, which has not been 
considered a normal** constituent of the urine of children, is excreted 
by the subjects of recurrent or periodic vomiting. At the St. Louis 
meeting of the A. M. A. I made the following statement: 


“Thomas, a boy weighing 48 pounds, and a subject of cyclic vomiting, excreted 
on the fourth day, which was a hunger day, except for a few teaspoonfuls of a 
carbohydrate water, 49.9 mg. of creatin.” 

Evidently without knowledge of the above, and entirely independently, 
Mellanby,'' of London, has confirmed my findings. He found creatin 
present in the urine of a boy of 6 years, both during two attacks and in 
4, Catheart: Jour. Physiol., 1909, xxxix, 311. See also Benedict and Myers: 
({m. Jour. Physiol., 1907, 362. 

5. Hoffmann: Virchows Arch. f. path. Anat., 1869, xlviii, 358. 

6. Rietschel: Jahrb. f. Kinderh., 1905, Ixi, 615. 

7. Amberg and Morrill: Jour. Biol. Chem., 1907, iii, 311; Jahrb. f. Kinderh., 
1909, Ixix, 280. 

8. Amberg and Rowntree: Bull. Johns Hopkins Hosp., xxi, No. 227, Feb- 
ruary, 1910. 

9. Funaro: Biochem. Ztschr., 1908, x, 467. 

10. Sedgwick. Jour. Am. Med. Assn., 1910, Iv, 1178. 

11. Mellanby: Lancet, London, 1911, elxxxi, 8. 

12. Although it has been generally considered that creatin is not normally 
excreted after infancy. analyses by Rose, Jour. Biol. Chem., 1911, x, 265, and the 
following determinations of my own throw some doubt upon this position: 

Name Age, Condition Creatinin Creatin 

Years roars in 100 e.e. in 100 c.e. 

Marie P. 8 Well 83 24.3 

Cc. 6 hronic eystitis 58 11.6 

Harold Kk. 10 hronie enteritis 46 11.6 

. : Well $7 8.1 
S. f Well 96 18.5 
S. Well 64 7.0 
N. Well 122 9.3 


‘Y } horea minoi g8 33 
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the interim between them. He found also a marked rise of creatin excre- 
tion two or three days before the attacks. 
My analyses are as follows: 


CASE 1.—Thomas, aged 4, was seen first July 24, 1908, at which time he 
was having a typical attack of recurrent vomiting. He had the first attack when 
2 years old. Attacks had usually been four or five months apart. 

Creatinin Creatin 
mg. mg. 
May 10, 1910, fourth day of attack, 6 years old.... ..... 49.9 
Sept. 11, 1911, well 379.8 251.5 


The significant finding is that of the presence of creatin in the urine 
at two analyses over one year apart. 


CASE 2.—Edward S., had his first attack during latter part of the first year. 
During the following year he had attacks at least every three weeks. 
Creatinin Creatin 

Date and Age mg. mg. 

Mech. 1909, 2 yrs. 10 mos., not vomiting. 

12,270 gm. 

Sept. 6, 1911. 4 yrs. 4 mos. Vomiting, fever 245. 143.6 

oo Re Oe ee eee er er et 2 299.4 

Sept. 23, 1911, well ye en 215. 48.4 

Sept. 27, 1911, well soe ee 44.5 

Sept. 30, 1911, fever, 102 F.; 213.: 154.0 

Oct. 5, 1911, 4 yrs. 5 mos 21. 135.9 

Oct. 7, 1911 211. 0.0 

Oct. 10, 1911 sists me 307.: 15.3 

Oct. 16, 1911, Wt. 17,885 g 


In this case creatin was present between attacks, but was greatly 
increased during the attack as was the creatinin. September 30 the 
usual prodromata of an attack appeared, including fever, rhinitis, and 
rise in creatin, but the boy did not vomit. 


CASE 3.—Orb. T., 101% years old, has chorea and recurrent vomiting. She had 
an appendectomy at 9 vears of age. She is under the care of Dr. Schlutz. 
1911 Creatinin Creatin 
er mg. mg. 
Sept. 6, not vomiting : Roe oy 389.4 34.1 
Sept. 7, not vomiting . - bmg Scare na, 0. 
Sept. 13, not vomiting . fee ah «> 402, 82.5 
Sept. 30, not vomiting . paca 198.4 66. 


5 


Oct. 12, not vomiting ........ ae 7 . 172.4 22. 
Here we have a child, not vomiting but excreting creatin. 


CASE 4.—Stuart S., aged 6144 years, began to have attacks when 2 years old, 
occurring every month or six weeks. He has had no attacks since removal of 
the adenoids, February 25, 1909. 

1911 Creatinin Creatin 
Sesh mg. mg. 
Sept. 12, well 250.8 122.4 
Sept. 14, well .. 315. 52.1 
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In this case, one and a half years after the last attack, a large amount 
of creatin was being excreted. 


CASE 5.—Jack T., 54% years old, began to have attacks during his second 
year. In May, 1908, while under my care he vomited for fourteen days. The 
attacks are infrequent now and mild in character. 

1911 Creatinin Creatin 
ee mg. mg. 

Sept. 17, not vomiting 30.8 


Sept. 18, not vomiting 378. 62. 


In this case, although the attacks are much less frequent, creatin is 
excreted during the interval. 


CASE 6.—Cecil W., 10 years old, began to have attacks during the second year. 
They were typical in character, in many of which I observed him, from the age 
of 2 to 9 years. In February, 1910, following an attack of appendicitis, the 
appendix was removed. He has had no attack since. 

191] Creatinin Creatin 
rehee mg. mg. 
Sept. 22, not vomiting 0. 

CASE 7.—Leland W., 4 years old, is a brother of patient in Case 6. He had 
his first attack when 4 months old. Just before he was 3 years old he had very 
severe attacks. During 1910 he had five or six attacks. The adenoids were 
removed in February, 1911. He has had no attacks since. His mother says he 
has been absolutely well. 

1911 Creatinin Creatin 
— mg. mg. 
Sept. 23. well 47.2 


Here we have creatin excreted over a half year after the last attack. 
Other cases give similar results but mere repetition is hardly neces- 
sary. Attention is called to the fact that in Case 2 both the creatinin and 
creatin excretion reached a very high mark during the attack. These 
results show, as do Mellanby’s,1! that the creatin metabolism, that is, 
the endogenous nitrogen metabolism, is abnormal in recurrent vomiting, 


during the attacks. 


B. ADENOIDS AND RECURRENT VOMITING 


Many more or less unsatisfactory theories have been advanced con- 
cerning the etiology of recurrent or periodical vomiting. The well- 
known fact that acetone is present in the urine during the attacks has 
led to much discussion. Valgussa?* wrote on the acid intoxication in 
these cases in 1901. Marfan’* considered the acetonemia of importance. 
Pierson?® wrote a year later on the subject of “Acetone and Diacetic Acid 
as a Cause of Persistent Recurrent Vomiting of Children.” Then 


13. Valgussa: Policlinico, Rome, 1901. Cited from Arch. de méd. des enf., 
1901, iv, 681. 

14. Marfan: Arch. de méd. des enf., 1901, iv, 841. 

15. Pierson: Arch. Pediat., 1902, xx, 505. 
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Edsall,?® in 1903, proposed that the acid intoxication, as he termed it, 
be treated with alkalies. Successful sodium bicarbonate therapy was 
reported by Albert Myers.?7 But Schrack'* had shown in 1889 that 
starches given to a child with acetonuria relieve the condition. Hirsch- 


feld’® showed the fundamental relation between carbohydrate metabolism 
and acetonuria. Langstein and Meyer?® definitely showed in 1905 that 
withdrawal of carbohydrates or hunger in children, produces acetonuria. 


The trend of opinion then began to turn and Morse*! said in 1905 that 
the acid intoxication is presumably always secondary. Edsall** voiced 
a similar opinion in discussing Howland and Richard’s paper in 1907. 
Shaw and Tribe** stated in 1905 that “some cases of recurrent vomiting 
are quite different from others in that they fail to respond to treatment 
with massive doses of alkalies.” Janeway and Mosenthal** believe that 
too little attention is paid to the factor of carbohydrate starvation in the 
reports of recurrent vomiting. Mellanby*® finally clinched the matter by 
withdrawing the carbohydrates from the diet of a subject of recurrent 
vomiting, at the time apparently well, causing acetonuria without produc- 
ing an attack, he then overcame the acidosis by giving glucose. He says: 
“This is conclusive proof that acidosis in itself had nothing whatever to 
do with the symptoms of cyclic vomiting. To apply the term ‘acid 
intoxication’ to such a condition would then be absolutely wrong and 
misleading.” 

Post-mortem examinations have shed little light, unless the fatty 
degeneration of the liver reported by Jones,** and the suprarenal hemor- 


7 


rhage in Langmead’s** case are significant. 


8 


Comby** considers appendicitis, which was present in nearly 50 per 


cent. of his cases, to be of importance. In my series of twenty-two cases, 
seven had symptoms of appendicitis and two were operated on with 
cessation of the attacks. Mucomembranous enteritis is insisted on by 
Ausset*® as bearing a relation to recurrent vomiting. 


16. Edsall: Am. Jour. Med. Se., 1903, exxv, 629. 

17. Myers: Arch. Pediat., 1906, xxiii, 530. 

18. Schrack: Jahrb. f. Kinderh., 1889, xxix, 411. 

19. Hirschfeld: Cited from Handb. d. Path. des Stoffwechsels, Noorden, i, 
Hirsechwald, Berlin, 1906. 

20. Langstein and Meyer: Jahrb. f. Kinderh., 1905, Ixi, 454. 

21. Morse: Arch. Pediat., 1905, xxii, 571. 

22. Edsall: Arch. Pediat., 1907, xxiv, 401. 

23. Shaw and Tribe: Brit. Med. Jour., 1905, i, 349. 

24. Janeway and Mosenthal: Arch. Int. Med., 1908, ii, 214. 

25. Mellanby: Lancet, London, 1911, clxxxi, 8. 

26. Jones: Arch. Pediat., 1909, xxvi, 446. 

27. Langmead: Brit. Med. Jour., 1905, i, 352. 

28. Comby: Arch. de méd. des enf., 1905, vii, 741. 

29. Ausset: Arch. de méd. des enf., 1906, ix, 767. 
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Ely*® believes recurrent vomiting is a “distinct neurosis,” and Fisch!** 
thinks the attacks may be hysterical in nature. Nauwelaers** considers 
the condition under arthritism. Howland and Richards** believe it due 
to diminished oxidation. Irving Snow** states that the vomiting is 
“sometimes due to a sudden hypersecretion of irritating gastric juice.” 
Richardiere*® considers the liver of primary importance and Saunders*® 
speaks of “hepatic insufficiency.” Hecker*’ believes that the condition is 
fundamentally a disturbance of the fat catabolism. And finally Mellanby** 
suggests that the condition of recurrent vomiting is due to some intes- 
tinal intoxication which may or may not depend on bacteria, and may 
depend on an accumulation or excessive formation of beta-imminazol- 
ethylamine in the intestinal wall. 

Before such an array of diverse opinions, it is with considerable trepi- 
dation that I mention the long-suffering subject of adenoids. After citing 
the literature bearing on the subject, I shall therefore state briefly my 
clinical observations, and not stand sponsor for any fine-spun theories. 

Averagnet*® observed vomiting and diarrhea, as well as enteritis with 
mucomembranous stools, in children with coryza, pharyngitis and hyper- 
trophied tonsils, and he saw these conditions cured by caring for the 
rhinopharyngitis. Breton*® reports a case of daily vomiting, with muco- 
membranous stools, cured by removal of the adenoids. Now turning to 
recurrent vomiting proper, Comby** mentions adenoids in 18 per cent. 
of his cases. Griffith*® noted sore throat accompanying the attacks. 
Misch*? reports that the angina which accompanies the attacks is as a 
rule a catarrhal inflammation. One of Irving Snow’s?? patients had an 
attack following hoarseness, nasal discharge and fever. Rachford** savs: 
“Recently I have been especially interested in vasomotor coryza as an 
almost constant warning symptom in a number of cases.” Sagher saw 
a child 6 years old that had eczema in its second year, which, after the 
removal of the adenoids, had no more attacks “in spite of the fact that 


the diet was enriched.” 


30. Ely: Jour. Am. Med. Assn., 1903, xl, 846. 

31. Fisch]: Handbuch d. Kinderheilk., ii, 163, Vogel, Leipzig. 

32. Nauwelaers: La Clinique, 1903, No. 18. Cited from Monatschr. f. Kinderh.. 
1903, ii, 251. 

33. Howland and Richards: Arch. Pediat., 1907, xxiv, 401. 

34. Snow: Am. Jour. Med. Sc., 1904, exxviii, 966. 

35. Richardiere: La Clin. Infant., 1905, Cited from Jahrb. f. Kinderh., Ixi, 804. 

36. Saunders: Arch. Pediat., 1908, xxv, 104. 

37. Hecker: Ergebn. der inn. Med. u. Kinderh., 1911, vii, 242. 

38. Averagnet: Soc. de pediat., Nov. 14, 1899, reported in Arch. de méd. des 
enf., 1899, ii, 767. 

39. Breton: Rev. mens. d. mal. de Venf., 1900, xviii, 235. 

40. Griffith: Am. Jour. Med. Se., 1900, cxx. 553. 

41. Misch: Jahrb. f. Kinderh., 1905, Ixi, 533. 

42. Rachford: Neurotic Diseases of Childhood, p. 220, 1905, E. B. Treat & Co., 
New York. 
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Janeway and Mosenthal** state, referring to recurrent vomiting: “The 
strongest argument in favor of its being due to an undiscovered focus of 
infection is the leukocytosis.” 

Of my series of twenty-two cases, twenty patients had adenoids or 
enlarged tonsils. Most of them had fever before or during the attacks. 
The posterior cervical glands were usually enlarged. A very common 
prodrome of the attacks was sore throat or nasal discharge. One “had 
bleeding nose at the times of the attacks.” Chorea minor, rheumatism 


and endocarditis were complications in three cases. Geographical tongue 


and astlima were noted. But the observation which warrants this presen- 
tation is the surprising result of removal of the adenoids in some of these 
cases. 


Case 1.—Leland W., 4 years old, had classical, frequent, recurrent vomiting 
from the latter half of his first year. Tonsillitis was a usual prodrome of the 
attacks. The tonsils and adenoids were removed in February, 1911. The 
mother stated on Sept. 21, 1911, that the child had been “perfectly well since.” 

Case 2.—Cecil W., 10 years old, a brother of patient of Case 1, had typical 
attacks from his second year. The adenoids were removed when he was 6 years 
old. He had no more attacks for a year. He had two light attacks during the 
eighth year. Then he developed appendicitis, and has been perfectly well since 
his appendix was removed in February, 1911. 

CASE 3.—Stuart S., 64% years old, began to have recurrent vomiting attacks 
with high fever and rhinopharyngitis in his second year. The attacks occurred 
every month or six weeks. They were becoming more frequent. On Feb. 25, 1909, 
his adenoids were removed. There have been no more attacks from that date 
to the present, October, 1911. 

CASE 4.—Edward 8.. 5% years old, began to have recurrent vomiting attacks 
during his first year and had vomiting periods at least every three or four weeks 
until the adenoids were removed in the Fall of 1908. For six months after the 
operation he was free from attacks; then he had occasional lighter attacks. 
During the past six months these have been more frequent but lighter. At the 
same time, however, it is to be noted that the boy has begun to have a great 
deal of rhinitis again. The father, who is a rhinologist, considers the condition 
similar to hay fever. The mother, who is a trained nurse and a careful observer, 
states that she has always noticed that he has “a head cold and a cough pre- 
ceding the spells.” 

Case 5.—Thomas A., 7 years old, gives a history very similar to that of 
Case 4; that is, comparative freedom from attacks for months after the operation, 
with recurring attacks on return of the rhinopharyngeal trouble. In this case 
the nasopharyngeal disturbance caused by the operation was followed immediately 
by a typical and severe run of vomiting. 

Casr 6.—Bernice S., 11 years old, was first seen in 1906 with recurrent 
vomiting. Rhinopharyngitis always accompanied the attacks. The attacks did 
not cease at once after removal of the adenoids, but became gradually lighter and 
less frequent. She has had no attacks for several years. 

CASE 7.—H. W. In this case the operation was imperfectly performed, 
and the attacks, though lighter, still recur. 

Case 8.—Louisa, 4 years old, has had periodic vomiting attacks since early 
in the first year. The adenoids were removed in October, 1910. The mother 
reports, Oct. 18, 1911, that she has only had two attacks since the operation 
that have been at all serious, so that the number of attacks is only half that 
of the previous year. 
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THE ETIOLOGY AND TREATMENT OF THE SO-CALLED 
HEMORRHAGIC DISEASE OF THE NEW- 
BORN: WITH REPORT OF CASES 


OSCAR M. SCHLOSS, M.D., ann LEO J. J. COMMISKEY, M.D. 


NEW YORI BROOKLYN 


I. INTRODUCTION 


In spite of a vast literature our knowledge of the causation of hemor- 


rhage in the new-born is incomplete. The clinical picture varies widely 
in different cases. The lesions revealed by post-mortem examination are 
inconstant. Bleeding from the skin, the umbilical cord, the mucous 


membranes or the viscera—either singly or combined — is the only 


f 4 . 
feature common to all cases. 


In addition to the genera! disease which may be the underlying factor 


in the production of hemorrhage, the ultimate cause of all persistent and 


uncontrollable bleeding is probably a blood or vascular change. It seems 

only rational to suppose that the initial bleeding is induced by a vascular 
bie 

4 ii 


lesion. e cause for the persistent hemorrhage is to be sought in some 


defect of the normal mechanism for the control of bleeding — the clot- 
tine of the blood. 
[t is with this phase of the etiology of hemorrhage in the new-born 


that our present communication is essentially concerned. 


II. REPORT OF CASES 


CASE 1.—NSudden onset of intestinal hemorrhage in an apparently normal 
infant fifty hours old. Death in two hours and fifty minutes. Imperfect coagula- 
tion of the blood due apparently to a deficiency of fibrinogen. 

History.—Baby G., a female infant, was born at the Nursery and Child’s 
Hospital Feb. 11, 1911, at 2 a.m. The family history was unimportant. Labor 
was normal. The patient was the first child. The mother received about 15 c.c. 
of chloroform during the third stage of labor. The birth-weight was 7 pounds 
6 ounces; the infant was well developed and seemed normal in every way during 
the first two days. 

On the third day (February 13), at 4:30 a. m., without premonitory symp- 
toms, there was a profuse intestinal hemorrhage. The blood was dark and par- 
tially coagulated. During the next two hours a number of similar hemorrhages 
occurred at varying intervals. The infant became pallid, the skin dry and 
wrinkled, the pulse rapid and weak. These symptoms became exaggerated with 
each hemorrhage. Death occurred at 6:45 a. m. No treatment was used beyond 
the external application of heat and the administration of epinephrin solution by 
mouth. 

Examination of the Blood.—A post-mortem examination was not allowed but 
permission was given to obtain blood by aspiration of blood vessels. At 9:30 
a. m., 21%4 hours after death, about 60 ¢.c. of blood was obtained from the lateral 
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and longitudinal sinuses and the femoral vessels. Cultures were made on agar, 
bouillon and blood serum, The media remained sterile. A Wassermann test was 
negative. The remaining blood was divided into two portions of about 25 c.c. 
each, to one of which was added 1/10 volume of a 1 per cent. ammonium oxalate 
soiution, 

The unoxalated blood showed no evidence of coagulation in 10 minutes; when 
examined thirty-five minutes later, partial coagulation had occurred. The clot was 
soft, loose meshed and gelatinous. This blood was in two separate vessels. That 
in one vessel was allowed to stand undisturbed for two hours, at which time no 
further coagulation had occurred. The clot had retracted slightly from the sides 
of the vessel but was still soft and gelatinous and did not affect all of the blood. 
On slight agitation the clot was disintegrated completely; the blood was then per- 
fectly fluid and with the exception of the presence of a few fibrin flocculi, it 
resembled ordinary unclotted blood. 


The unoxalated blood in the remaining vessels was used for the 


following experiments : 


1. The addition of 0.1 ¢.c. of a 1 per cent. solution of calcium chlorid to 3 c.c. 
of the partially clotted blood was without effect. The further addition of calcium 
chlorid did not affect the nature of the clot. 

2. To 3 c.c. of the blood was added defibrinated normal human blood in portions 
of 0.1 e.c. each. No further coagulation occurred even after the addition of 1 c.c. 
of the defibrinated blood. 


3. The addition of a drop of normal human blood to 2 cc. of the infant’s 
blood plasma was without effect. The normal blood coagulated; the infant’s blood 
was unchanged. 

4. The infant’s blood diluted and in full strength exerted no perceptable 
inhibiting influence on the coagulation of normal blood. 

The oxalated blood remained fluid and was used for the following experiments: 

1. The addition of a 1 per cent. solution of calcium chlorid solution produced 
coagulation within three minutes. Coagulation was incomplete and the clot 
presented the same characteristics as that which formed spontaneously in the 
unoxalated blood. The addition of varying amounts -of calcium chlorid was 
without influence on the nature of the clot. 


9 


2. The same sort of incomplete coagulum was formed when the oxalated blood 
was treated with defibrinated blood in addition to caleium echlorid. 


3. The oxalated blood exerted no inhibiting influence on the coagulation of 
normal blood. (After the addition of calcium chlorid.) 

The presence of thrombin in the infant’s blood was further shown by the 
following experiment: 

Twelve e.c. of the partially coagulated blood was used for the extraction of 
thrombin by Schmidt’s method. The blood was allowed to stand under alcohol 
for three months. The precipitate was collected on a small filter, dried over 
sulphurie acid, and extracted with about 4 c.c. of water. A few drops of the 
aqueous extract was sufficient to produce coagulation of a solution of fibrinogen. 
The fibrinogen was freshly prepared from deg’s blood plasma by half saturating 
with sodium chlorid. It was purified in the usual manner and did not coagu- 
late spontaneously or on the addition of sodium or calcium chlorid. 


1. All of the experiments were made in duplicate and controls of normal blood 
were used for comparison. Normal saline solution was added to the controls in 
sufficient quantity to produce the same dilution as in the actual experiments. All 
experiments were made at room temperature (21 degrees C.). 
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At the conclusion of each experiment the clot was distintegrated by agitation 
of the vessel. In each instance only slight agitation was required to render the 
blood perfectly fluid. The amount of fibrin was extremely small and consisted 
only of a few flocculi 


DISCUSSION 

The exact coagulation time of the blood in this case is uncertain, but 
it was probably prolonged since coagulation had not taken place at the 
end of ten minutes though it had occurred at the end of forty-five minutes. 
The presence of all of the blood elements essential to coagulation was 
shown by the spontaneous occurrence of clotting. Coagulation, however, 
was incomplete and the resulting clot soft and fragile. Such a condition 
might be due to a deficiency of thrombin, of calcium, of fibrinogen, or 
to the presence of some agent which exerts an inhibiting action on clot 
formation. That the impaired coagulation in this case was not due 
to a deficiency of calcium or thrombin is indicated by the fact that the 
addition of these substances did not render coagulation more complete. 
Moreover, the presence of an excess of thrombin was shown directly by 
the Schmidt method. It seems improbable that an inhibiting substance 
(antithrombin) was responsible for the condition, as the infant’s food 
did not interfere with the coagulation of normal blood. 

Although the quantity of fibrin formed was not determined quanti- 
tatively, vet the amount was extremely small and was unquestionably 
below the normal. Moreover, the quantity of fibrin was not increased by 
the addition of calcium or thrombin. It seems, therefore, that the 


impaired coagulation of the infant’s blood was due to a deficiency of 


fibrinogen or perhaps to some change in that substance through which 


it was rendered uncoagulable.* 

[t is unfortunate that a post-mortem examination could not be 
obtained in order to determine, if possible, the initial cause of the hemor- 
rhage. There was no clinical evidence of infection and a blood culture 
was negative. There was no family history of svphilis and the absence 
of this disease was indicated by the negative Wassermann test. 

In many similar cases no pronounced pathologic changes have heen 
demonstrated, in other cases the intestinal mucosa has shown varying 
degrees of acute congestion. while in a third group of cases, ulceration 
of the gastro-intestinal mucosa has been the apparent origin of the 
hemorrhage. 


2. Whipple and Hurwitz (Fibrinogen of the Blood as Influenced by the Liver 
Necrosis of Chloroform Poisoning. Jour. Exper. Med., 1911, xiii, 1386) observed 
that a tendency to hemorrhage due to a deficiency of fibrinogen was caused in 
dogs by chloroform necrosis of the liver. It is impossible to determine whether 
the small amount of chloroform given to the mother of this patient was a factor 
in the causation of the bleeding. 
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CASE 2.—Slightly prolonged labor. Instrumental delivery. Abrasion of the 
mucous membrane of the lip and subcutaneous hemorrhage on the nose. Hemor- 
rhage from the nose and mouth twenty-four hours after birth. Hematemesis. Pur- 
pura. Subcutaneous injections of blood from the father; recovery. 

History.—Baby F., a male infant, was born March 2, 1911, at the Samaritan 
Hospital in Brooklyn. ‘The family history was irrelevant. There were no 
previous children. 

Labor was prolonged and the baby was delivered by a median forceps opera- 
tion. The mother was anesthetized for forty-five minutes (mixed chloroform 
and ether). 

The infant was slightly asphyxiated and about fifteen minutes was required 
for complete resuscitation. There was an abrasion of the upper lip and a sub- 
cutaneous hemorrhage on the nose. The infant weighed 714 pounds. 

Beyond the birth injuries above noted there was nothing abnormal during the 
first twenty-four hours. On the morning of March 3, blood began to ooze from 
the nose and mouth. A small amount of blood was vomited during the after- 
noon. The hemorrhage was controlled temporarily by the application of 1 to 
1,000 epinephrin solution, but in each instance it would recur within a short 
time. The abrasion on the lip was sutured but this measure only gave rise to 
additional hemorrhage. 

Examination.—The bleeding continued and on March 4, the baby was weak 
and apathetic and made no attempt to nurse. Examination at this time dis 
closed a subcutaneous ecchymosis on the tip of the nose and a series of purpuric 
spots on the neck and back which extended from the base of the skull to the 
sacrum. The individual spots varied from 1 to 3 cm. in diameter. There was 
a purpuric spot about 1 em. in diameter on the right ankle and two of similar 
size on the left leg. There were abraded surfaces on both lips from which blood 
continually oozed. The skin and conjunctive showed a pronounced degree of 
jaundice. The skin was drawn, the ery feeble and the general condition seemed 
worse than would be accounted for by the loss of blood. 

Treatment.—At 3:15 p. m., March 4, 7 ¢.c. of blood obtained from the father 
was injected into the subcutaneous tissue of the infant’s back. By 5:15 p. m. 
the blood was absorbed entirely and the puncture wound alone marked the site 
of injection. At 10 p. m. the hemorrhage had not ceased and a second injection 
of 16 ¢.c. of the father’s blood was given. This blood was absorbed within two 
and one-half hours. The hemorrhage decreased but did not cease entirely; there 
was still a slight oozing of blood from the nose and mouth and during the night 
a small amount of blood was vomited. At 12 m., March 5, a third injection of 24 
e.c. of blood was given. Absorption occurred within four hours. During the 
afternoon the bleeding decreased and by midnight had ceased. 

Improvement was continuous from this time and on March 18, when 16 days 
old, the infant appeared entirely normal for its age. Beyond the external appli- 
cation of heat, no other treatment was used. 

Examination of the Blood.—On March 4, the coagulation time of the infant’s 
blood was twenty minutes, that of a normal adult used as a control, six minutes 
(Hinman and Sladen’s method). Only about 3 drops of blood escaped from the 
puncture wound and within six minutes a firm, well-retracted clot had formed 
over its surface, A second puncture was made in the soft tisues of the heel from 
which about 2 ¢.c. of blood was obtained for a Wassermann test. A drop of 
blood obtained from this wound did not coagulate within twenty-five minutes. 
The addition of a trace of defibrinated normal blood caused immediate coagula- 
tion. The bleeding from this wound was rather scant and it was only by 
means of considerable pressure that sufficient blood was obtained. A firm clot 
formed over the surface of the wound within a few minutes. 

The blood obtained for the Wassermann test began to coagulate in about 
twenty minutes and at the end of an hour a tough coagulum had formed. 
The Wassermann test was negative. 
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DISCUSSION 


The investigation of the blood of this patient presents several points 


of interest. As determined by ordinary clinical methods, coagulation was 
delayed, and was accelerated by the addition of defibrinated blood. It 
seems improbable, however, that the hemorrhage in this case was due 
entirely to a general hemorrhagic diathesis, for there was no continued 
bleeding from injuries of normal tissues (skin punctures). The hemor- 
rhage occurred from primary local injuries to the tissues of the nose 
and mouth and it seems only rational to assume that there was some 
condition in these areas due to which normal clot formation and arrest 
of hemorrhage did not occur. 

The fact that the coagulation of the blood was delayed and was accel- 
erated by the addition of thrombin and thrombokinase (defibrinated 
blood) indicated that there was a defective action of one or both of these 
substances. The absence of continued bleeding from injuries of normal 
tissue suggests that the blood defect was corrected by some substance 
supplied by the injured cells (kinase?). Moreover, it seems possible that 
a lack of this substance in the injured areas of the nose and mouth was 
responsible for the continued hemorrhage. 

The cause of the purpurie spots in this case is obscure and has rela- 
tion to the general pathology of the disease. It seems improbable that 
syphilis was a causative factor since both the family history and a 
Wassermann test were negative. Bacterial infection cannot be excluded 
as no blood culture was made. If such was the origin of the disease, the 
purpuric manifestations could be explained by the occurrence of emboli 
or by injuries to the vessel wall. The absence of fever, however, during 
the entire illness is not in accord with bacterial infection; at least, not 
of the ordinary septic type. 

The marked jaundice in this case, and the pronounced asphyxia at 
birth, taken in connection with the prolonged anesthesia of the mother, 
suggests that a toxic action of the chloroform was perhaps a factor in the 
causation of the disease. But we have no direct evidence which would 
serve to elucidate this question. 


CASE 3.—Operative delivery. Hemorrhage into subcutaneous tissues. Bleed- 
ing from the umbilical cord. Normal coagulation of the blood. Subcutaneous 
injections of blood from the parents. Death on the sixth day. 


History.—Baby K., male, born April 2, 1911. The patient was born at term 
and was the fifth child. The second child died at the age of 5 days from a disease 
associated with hemorrhages into the skin. The family history was otherwise 
irrelevant. 

The baby was well developed at birth and weighed 74% pounds. Delivery was 
by podalie version. The mother was anesthetized with chloroform. The infant 
appeared healthy, took the breast eagerly and slept well. On April 3, the attend- 
ing physician noted a small extravasation of blood over the external surface of 
the left ankle. 
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On April 5, the infant seemed quite ill, was restless and refused the breast. 
The pulse was rapid (140) and the respirations increased in frequency. The 
rectal temperature was 98 F. the extravasation of blood on the left ankle had 
spread considerably and an additional hemorrhage was noted over the right ankle. 
There was also an extravasation of blood in the region of the right buttock. 
These hemorrhages had appeared during the night. 

At 1 p. m. the patient was seen by Dr. Commiskey and 10 ¢.c. of blood from 
the mother was injected into the subcutaneous tissue of the back. At 8 p. m. a 
small subcutaneous hemorrhage had appeared in the right upper eyelid. The 
hemorrhagic area on the buttock had spread toward the external surface of the 
thigh. The respirations were increased in frequency (38 to the minute), the 
pulse was 150 and the temperature 97 F. The patient was extremely pallid and 
at this time there was oozing of blood from the umbilical cord. 

On the morning of April 6, the infant seemed worse. The hemorrhagic areas, 
with the exception of the one on the right eyelid, had spread considerably. A 
new subcutaneous hemorrhage had appeared near the angle of the left scapula. 
Ten c.c. of blood from the father was given by subcutaneous injection. The 
patient showed no improvement and died rather suddenly at 3 p. m. 

The temperature remained subnormal throughout the entire illness. Physical 
examination disclosed nothing of importance beyond the signs noted. 


Examination of the Blood.—On April 5, the coagulation time of the infant’s 
blood was five minutes (Hinman and Sladen’s modification of the method of 
Milian). Coagulation was complete with normal retraction of the clot. Blood 
obtained for a Wassermann reaction began to coagulate within a few minutes 
and at the end of fifteen minutes showed the presence of a well formed clot. On 
April 6, the coagulation time was also five minutes. The punctures of the skin 
gave rise to only slight bleeding, and clot formation over the injured area was 
normal in every way. 


DISCUSSION 


This case differs considerably from the others inasmuch as the external 
hemorrhage was very small and was represented only by a slight oozing of 
bleod from the umbilical cord. 

If the term “hemorrhagic disease” is restricted to those cases in which 
the loss of blood is sufficient to account for the symptoms, it is somewhat 
questionable whether this case should be included, since the external 
hemorrhage was slight. In many cases, however, with slight external 
hemorrhage, and in a few cases in which there was no evidence of hemor- 
rhage during life, the post-mortem examination has shown extensive 
hemorrhage into the internal organs. As a matter of fact, some degree 
of internal hemorrhage occurs in many cases of the so-called hemorrhagic 
disease of the new-born. 

Whether the symptoms and the fatal termination of the disease in this 
case were due to internal hemorrhage, or whether some general disease 
was the direct cause and the hemorrhage only a minor manifestation, 
cannot be determined, as a post-mortem examination was not obtained. 


The direct cause of the disease is therefore equally uncertain. The 


negative family history and a negative Wassermann test seem sufficient 
to exclude syphilis as a causative factor. There was no evidence to indi- 
cate that the disease was due to bacterial infection, for the temperature 
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was subnormal throughout the entire illness and none of the symptoms 
usually present in bacterial infection were observed. Yet an infectious 
origin cannot be excluded with certainty, since it was impossible to obtain 
a blood culture. 

The blood examination throws no light on the cause of the hemor- 
rhage. Coagulation occurred within the normal time and clot formation 
was complete. It seems improbable, therefore, that the hemorrhage was 
dependent on a general defect of the blood. It is possible, however, that 
the hemorrhagic manifestations were due to localized vascular lesions. 


Ill. GENERAL DISCUSSION 
ETIOLOGY 


We have investigated the coagulation of the blood in ten cases of the 
so-called hemorrhagic disease of the new-born. The results are given in 


the accompanying table. 


TABLE SHOWING COAGULATION TIME OF BLOOD IN THE AUTHOR’S TEN CASES 


Case Coagulation Time, Minutes Bleeding 
During After from Skin 
Hemorrhage tecovery Punctures 
+90 
+30 3 
9 
a4 
ot) 
314 
6 
8 Between 10 and 45 7 
9 20 5 — 


10 5 7 


» 
4 


Cases 1 to 7, inclusive, were reported in our paper on Spontaneous Hemor- 
rhage in the New-Born, Am. Jour. Dis. CHILpD., 1911, i, 276. Cases 8, 9 and 10 
are included in this paper. +Died. 


In four cases the coagulation time was practically normal, in two 
cases coagulation was slightly delayed, in two cases there was a decided 
delay, while in two cases coagulation was greatly delayed or absent. 

These observations do not show that all cases of hemorrhage in the 
new-born are dependent on a general hemorrhagic diathesis. On the basis 
of the blood examinations the cases may be divided into at least two 
groups. In one group of cases the uncontrollable hemorrhage is appar- 
ently dependent on defective blood coagulation. The coagulation time 
is prolonged to a greater or lesser degree and there is a tendency to 
continued bleeding from punctures of the skin. In this group belong 
Cases 1 and 2 in which the coagulation of the blood was greatly delayed 
or absent and in which considerable bleeding was caused by skin punc- 
tures. In both cases there was an apparent defect in the action of 
thrombin. Similarly in Case 8, the onset of coagulation was delayed 
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and clot formation was incomplete. In this case there was apparently 


a deficiency of fibrinogen. In the presence of a primary injury to 
the vessels these blood defects are sufficient to explain the persistent 
hemorrhage. 

In the second group of cases the coagulation time of the blood is 
slightly if at all prolonged and there is no tendency to hemorrhage from 
skin injuries. A different explanation must be sought for the hemorrhage 
in these cases. 

Hemorrhagic conditions of this type have been attributed by some 
observers to defective retraction of the clot, due possibly to a deficiency 
of blood platelets. It is easily conceivable that coagulation may occur 
as quickly as normal, but with the formation of a loose meshed clot 
which is not of sufficient firmness to control the bleeding. That some 
cases of uncontrollable hemorrhage in the new-born may be dependent on 
this condition is possible, although we are aware of no direct observations 
to show that such is the case. 

In two of our cases, however (4 and 5). although the coagulation time 
was normal, persistent hemorrhage occurred from punctures of the skin. 
It is possible that the hemorrhage in these cases was due to a deficiency 
of some substance essential to proper retraction of the clot. 

Defective clot retraction, however, cannot be the cause of the hemor- 
rhage in all cases with normal coagulation time of the blood. There are 
some cases of hemorrhage in the new-born in which blood coagulation not 
only occurs within the normal time but is also complete. In three cases 
observed by us the coagulation time was normal and there was no abnor- 
mal bleeding from punctures of the skin, the bleeding from which was 
quickly controlled by the formation of a firm, well-retracted clot. These 
observations indicate that the hemorrhage was not dependent on a gener- 
alized blood or vascular lesion, but rather on some localized condition 
present only in the areas from which the hemorrhage occurred. It seems 
probable that the bleeding was due to a localized vascular lesion. 

The relationship of the vessels to the contro] of bleeding is one of 
great importance but is not well understood. Hemorrhages in the nature 
of purpura and ecchymoses are probably dependent on localized vascular 
lesions which may be due to infective emboli, or which may be of purely 
toxic origin. 

An injury to the vessel wall leads to the occurrence of a thrombus 
which controls the bleeding. The fermation of the thrombus commences 
on the injured surface of the vessel wall and is probably induced by some 
substance which is liberated or produced by the injury. It has been found 
that a substance (thrombokinase?) can be obtained from the vessels 


2. Bernheimer: The Reaction of the Vessel Wall to the Coagulation of the 
Blood, Jour. Am. Med. Assn., 1910, lv, 283. 
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: which is of influence on blood coagulation and it is not improbable that 
4 its action is essential to the proper control of bleeding. A local absence 
or interference with the production or action of this substance, due to 
infection, a congenital defect or injury, is perhaps the cause of the 
localized type of hemorrhage in which the coagulation of the blood, as 
4 determined by ordinary clinical methods, is entirely normal. 
4 The attempt to determine the pathology of the blood in hemorrhagic 
conditions is beset with numerous obstacles. Not the least of these is 
due to the fact that a number of the phases of normal blood clotting are 
imperfectly understood. It is improbable, therefore, that the exact 
causation of hemorrhage in the new-born can be definitely ascertained 
until the physiologic process is more thoroughly known. 

From the data at our disposal, however, it seems clear that we can 
scarcely expect to find that all cases of hemorrhage in the new-born are 
dependent on the same cause. The inconstant clinical picture, the differ- 


ee 


ent pathologic conditions with which these hemorrhages are associated, 
and the variations found in the blood coagulability, all serve to indicate 
that a number of different pathologic conditions giving rise to hemorrhage 
have been classed together as the “hemorrhagic disease of the new-born.” 


TREATMENT 


The various measures used in the treatment of hemorrhage in the 
i new-born have been discussed in a previous paper. We have treated nine 
\ of these patients by means of the subcutaneous injection of whole blood. 
i This procedure is simple, perfectly harmless, and so far as can be judged 









from a small series of cases, efficacious. The harmlessness of the pro- 
i cedure and its apparent efficacy is shown in Case 2. The injected blood 
+ was quickly absorbed and was apparently without harmful influence on 
| the patient. Case 3, however, which was treated in the same way, termi- 
nated fatally, but in this case there was practically no external bleeding 
and it is impossible to determine whether the fatal outcome was due to 
hemorrhage or to some other cause. Case 6 (former series) also termi- 
nated fatally. This patient was in a moribund condition at the time 
i treatment was instituted and died three and a half hours after admission 
to the hospital. 











In our earlier cases we used smaller amounts of blood at less frequent 
intervals than in Case 2. From our experience in this case we believe that 
the best results can be obtained from the injection of 10 to 30 c.c. of blood, 
the injection to be repeated every four to eight hours as long as the 
hemorrhage continues. 

It cun scarcely be expected that such a therapeutic measure will prove 
a cure for all cases. There are apparently a number of different condi- 
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tions which may be responsible for hemorrhage in the new-born, and there 
is no indication that the pathologic condition of the blood is always the 
same. 

In the cases in which the hemorrhage is profuse and which are as a 
rule quickly fatal (Case 1), it seems scarcely possible that any of the 
simpler measures could be of value. In the treatment of such cases an 
immediate transfusion of human blood is probably the only means from 
which any result could be expected. 


IV. SUMMARY AND CONCLUSIONS 


1. In the hemorrhagic conditions of the new-born, the coagulation of 
the blood may be normal, delayed or absent. 


2. A deficiency or absence of thrombin or fibrinogen may give rise 
to imperfect bloed coagulation and uncontrollable hemorrhage. 


3. In some cases of hemorrhage in the new-born in which blood coagu- 
lation is apparently normal, it seems probable that the hemorrhage is due 
to some localized vascular lesion or defect present only in the areas from 
which the bleeding occurs. 

4. The subcutaneous injection of whole blood is harmless and is of 
apparent value in the treatment of the hemorrhage. 

We take great pleasure in acknowledging our indebtedness to Dr. 
Thomas 8. Southworth for the privilege of observing Case 1. Our thanks 
are due to Dr. O. P. Humpstons and Dr. Donald McNaughton for their 
kindness in permitting us to report Case 2, and to Dr. J. Bernstein for 
the notes on Case 3. We are indebted to Dr. F. Gett, Dr. C. Schredick 
and Dr. F. G. Schaible for the Wassermann tests. 

54 West One Hundred and Fourth Street—189 Sixth Avenue. 
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RECENT DEVELOPMENTS IN PASTEURIZATION OF MILK 
FOR A GENERAL MARKET #* 


EDWIN HENRY SCHORER, M.D. 


BOSTON 


Pasteurized milk, according to the definition of the Secretary of 
Agriculture, is milk that has been heated below the boiling point, but 
sufficiently to kill most of the active organisms present, and immediately 
cooled to 50 F. or lower. The process of pasteurization as we know it 
to-day is employed either to prevent communication of disease through 
milk to the consumer or to avoid “disease of milk.” The process was 
first worked out by Pasteur to preserve wine and beer and had no refer- 
ence to diseases of man. Soxhlet in 1886 devised tubes and methods 
for sterilizing milk so that it would keep. These methods were intro- 
duced into the United States by Caillé' in 1888, who, in an article on the 
subject, states that some thirteen years before Jacobi had recommended 
sterilization of milk. These methods all had as their object the preser- 
vation of milk and it was not until later that real pasteurization was 
employed to kill pathogenic organisms. ‘The purposes of pasteurization 
may now be regarded as legitimate or fraudulent. The legitimate 
objects are to destroy pathogenic bacteria and to preserve milk so that 
it may be transported, when properly refrigerated, to localities where 
fresh milk is not obtainable. The fraudulent uses are designed to give 
a low bacterial count to carelessly handled and stored dirty milk, a 
redemption process, and to make milk keep in a manner similar to that 
of carefully obtained clean milk. In any event the process depends on 
heating milk for a sufficient period of time so that the offending micro- 
organisms will be disposed of. When pasteurization is resorted to to 
redeem milk it is only essential that a large percentage of bacteria be 
destroyed, while if milk is to be rendered free from the possibility of 
causing infection it is imperative that all non-spore-bearing pathogenic 
organisms be killed. Unfortunately not all pasteurization of milk is done 
for a legitimate purpose and therefore “pasteurization of milk” must 
suffer through offenders, and offenders can get a trade advantage as well 


*From the Department of Preventive Medicine and Hygiene, Harvard Medical 
School. 

*Milk research fellowship established and supported by the Milk and Baby 
Hygiene Association of Boston. 

1. Caillé: Report of some experiments made to determine the proper manner 
of boiling and preserving milk for the use of infants, New York, 1888. 
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as those who employ the process for legitimate purposes. The label 
“Pasteurized Milk” means little to-day unless the kind of milk pasteurized 
and the time and temperature of heating is stated and all is done under 
official supervision. Nor is supervision by an “expert” enough, for 
experts are easily found and many of them are incompetent or biased. 

Pasteurization depends for its efficiency on heating to or beyond the 
thermal death-point of pathogenic bacteria. To do this milk is exposed 
momentarily to a temperature of about 170 F. or to 140 to 150 F. 
for from twenty to sixty minutes. The first method is called the “flash” 
method and “commercial method” by some, while the latter method is 
called the “holding” method. Both methods are supposedly based on 
data derived from the laboratory. Laboratory methods, however, are not 
sufficient. In the laboratory small portions of milk are heated in test- 
tubes and bottles while in the trade large amounts of milk must be 
pasteurized. Furthermore, bottles for the market must be filled to the 
top when cold which makes pasteurization in the paper stoppered bottle 
impossible. ‘To overcome this difficulty means have been devised to 
heat milk in bulk before cooling and bottling. This, however, makes 
reinfection, not only with saprophytic, but also with pathogenic organ- 
isms, possible. 

This reinfection can largely be done away with by sterilization of the 
cooler, bottle filler, caps and bottles. Capping machines which are 
claimed to make handling unnecessary are used almost universally. Due 
to mechanical defects and pressure for time for pasteurization, cooling, 
bottling and capping, pasteurization in the bulk is not as reliable nor 
as consistent as might be hoped for. If reinfection can occur it is only 
fair to suppose that infection with pathogenic organisms can also occur. 
It is argued that this has never been the case and that no epidemic has 
followed the consumption of pasteurized milk. Whether this is true or 
only apparent, is an open question. A number of instances have been 
reported in which individuals capable of transmitting infection have come 
in contact with pasteurized milk before the process of bottling and cap- 
ping was completed. Pasteurization has been advanced as a panacea but 
probably diseases which may have been transmitted through pasteurized 
milk have not been referred to it simply because the milk consumed had 
been “pasteurized.” Fortunately during the past year tin caps with a 
cork lining such as are used for capping beer bottles have been adapted to 
milk bottles and when these are used it is possible to pasteurize milk in 
sealed packages. Various mechanical devices for immersing milk bottles 
in heated water or subjecting them to a spray of the desired temperature 
are now available. 

All of the methods and devices for pasteurizing milk have defects or 
are expensive. For pasteurization in bulk, milk is rapidly heated by 
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forcing a thin stream of milk over a surface heated by steam or hot 


water. This heating surface is much higher in temperature than that 
to which the bulk of milk is heated and therefore it is evident that a part 
of the milk is also heated much above the desired temperature. When 


hot water is used for heating milk the temperature of the heating surface 
does not fluctuate as much as when steam is used. Employment of the 
holding device adds further difficulty. When milk is held in rotating 
sectional tanks the time in which one complete circuit is made is not 
necessarily the same as the time for which milk is held, for if the last 
milk emptied into a tank just before it is filled is of slightly lower 
temperature than that already in the tank the cooler milk will fall to 
the bottom and therefore be the first to run out of the tank. Thus, if 
it requires twenty minutes for one revolution of a four compartment 
tank, underheated milk will leave the tank after being held only fifteen 
minutes. In all holding devices currents caused by hotter or colder 
milk are very important and are probably best overcome when a number 
of Park’s tanks are connected in series. Foam collecting on the top of 
tanks is of lower temperature than the milk and therefore in it pasteur- 
ization may not be efficient. The various devices for warming cold milk 
over surfaces heated by hot milk and at the same time cooling that which 
is hot have sanitary as well as economic advantages because they do not 
expose milk on the large coolers where employees may infect it after 
pasteurization. 

Pasteurization in the sealed bottle is not free from disadvantages. 
The cost of the metal cap varies from three-eighths to one-half cent per 
bottle. The time required to heat milk in a quart bottle to the required 
temperature is also important. It is evident that no part of the milk in 
a bottle ought to be heated above that of the temperature at which 
pasteurization is stated to take place. For this reason if milk is to be 
pasteurized at 145 F. the temperature of the water used for heating 
should not be above 145.5 to 146 F. Furthermore, bottles of milk cannot 
at once be exposed to the pasteurizing temperature. Carter? has reported 
that for pasteurization in the bottle an air cushion of some 2 per cent. is 
necessary and when the water in which the bottles of milk is to be pasteur- 
ized is held at 152 F. fifteen to twenty minutes are necessary to heat 
the milk to 150 F. 

To further show the length of time required to heat milk in bottles 
when completely immersed in heated water constantly kept in motion, the 
accompanying Table 1 of a number of observations is given. 


2. Carter: Pasteurization of milk in the sealed and final package. Jour. Am. 
Pub. Health Assn., September, 1911. 
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TABLE 1.—LENGTH OF TIME REQUIRED TO HEAT MILK IN BoTTLeES IMMERSED 
IN Hort WATER* 


Pasteurized at 145 F. Pasteurized at 147 F. Pasteurized at 149 F. 
T. of Water T.of Milk T.of Water T.of Milk  T. of Water T. of Milk 
54 108 53 122 55 
89 116 75 130 85 
105 120 94 141 114 
115 125 105 149 130 
124 131 113 150 139 
130 136 121 149 144 
136 141 128.: 149 146 
140 147 138 149 148 
142 147 142 149+ 148+ 
144 147 144 149+- 149 
50 ) 145 148 145 ee =e 
55 wr as 148 146+ 
Sicko) wake are 148 147 


*The observations recorded here are representative of numerous experiments 
and show that milk in quart bottles does not reach the temperature of the water 
in which it is immersed for twenty-five to thirty-five minutes. 


It is evident that with a spray of water at 146 F. at least thirty 
minutes must be allowed for warming milk up to 145 F. and pasteuriza- 


tien can only be calculated from that time on. For this reason from 
sixty to eighty minutes are required for pasteurization in sealed botiles, 
and after this a cold spray for twenty to thirty minutes is necessary. 

Much has been written on the advantages and disadvantages of 
pasteurization and in the literature are found many studies on this 
subject. While the primary object of the pasteurization of market milk 
should be to destroy pathogenic bacteria, determination of the accomplish- 
ment of this object is a relatively difficult and slow process. For this 
reason other more easily determined facts have been taken as evidences 
of efficient pasteurization. Of these the reduction in bacteria is generally 
given the foremost rank so that the relation between the number of 
bacteria present in raw milk and the number killed by pasteurization 
gives the so-called “efficiency of pasteurization.” The rules regulating 
the pasteurization of milk and milk products for the city of Chicago 
require that pasteurization must kill 99 per cent. of the bacteria, and 
all pathogenic bacteria, present. Many of the determinations of efficiency 
of pasteurization are faulty because plates for counting are made too soon 
after pasteurization. In a study of a series of experiments on this point 
the results shown in Table 2 were obtained. 

Based on a large series of observations there is no increase in bacteria 
during the first days of storage at a temperature just above freezing 
(1 to 2 C.), so that during storage for twenty-four hours the bacteria 
have not increased; but the low bacterial counts obtained soon afier 
pasteurization are not the true counts for pasteurized milks. 





PR IER LI RIRIES . 


hE 


42 ion, 


SDS HSER ES 


+ ree 


230 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


TABLE 2.—DETERMINATIONS OF THE EFFICIENCY OF PASTEURBIZATION 





Bacteria Pasteurized 
per c.c. Method Bacteria Bacteria 
Raw per c.c. per c.c. 

Immediately After 24 Hrs. 

Be after Pasteuriz. at 1C. 
31,000 Sealed Bottle, 145 F. 20 min. 300 1,200 
280,000 Bulk, 145 F. 20 min. 2,500 15,600 
34,000 Sealed Bottle, 147 F. 20 min. 200 840 
34,000 Sealed Bottle, 147 F. 30 min. 400 670 
48,000 Sealed Bottle, 149 F. 20 min. 0 480 
48,000 Sealed Bottle, 149 F. 30 min. 0 670 
39,000 Sealed Bottle, 150 F. 30 min. 0 320 





[It is generally claimed that pasteurization kills the lactic acid 
organisms and leaves the spores of peptonizing and putrifying bacteria. 
Many of these statements are not based on personal observation made on 
pasteurized market milk in this country and have been merely handed 
down from observations, made especially in Germany where the cream 
line is not so important, so that pasteurization is carried on at a higher 
temperature than in the United States. The work of Ayers and Johnson 
on pasteurized market milk shows that acid-producing organisms are 
present in this class of milk. During the past year there were received 
at my laboratory daily deliveries of seven different supplies of certified 
milk, two of inspected, three of pasteurized market milk, and, for a part 
of the time, of milk pasteurized at 150 F. for thirty minutes in sealed 
bottles. The average acidity* of all certified milks as delivered was 6.18, 
of inspected milk 6.506 and of pasteurized milk 5.96 degrees. The 
average time after delivery at which coagulation appeared when these 


ra) 


milks were stored at different temperatures is shown in Table 3. 


TABLE 3.—AVERAGE COAGULATION TIME OF MILKS STORED AT DIFFERENT 
TEMPERATURES 


Stored at — Coagulation Time after Delivery 
Temperature C Certified Inspected Pasteurized Market 
ee ee 36.8 hrs. 28.7 hrs. 
loom =... 4.28 days 3.07 days 3.14 days 
[ce-box .. 11.82 days 7.86 days 6.93 days 
Prem cer . 34.07 days 32.1 days 28.5 days 


From this table it is evident that at the various temperatures recorded 
(37 C., room, ice-box and 1 C.), coagulation occurs in pasteurized milk 
as soon as, or sooner after delivery than in good raw milk. The time 
here indicated need not represent the age of milk for the pasteurized 
milks were probably twenty-four hours older than the raw milk at the 
time of delivery. Generally, too, the acidity of pasteurized market milk 
is higher, when coagulation occurs, than for good raw milk. Alkaline 


3. Degree of acidity equals the number of c.c. of N/4NaOH to neutralize 100 
e.c. of milk, using phenolphthalein as the indicator. 
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reaction was only observed a few times, and then in certified milks stored 
for some time at low temperatures. Peptonization occurred more fre- 
quently in inspected and certified milks than in pasteurized market milk. 
the change being the most marked when milk was stored at a low 
temperature. 

Besides producing bacteriologic changes, pasteurization may also affect 
ferments. These are destroyed or rendered inactive at different temper- 
atures so that tests for them are regarded as of considerable importance 
for the detection of pasteurization and the efficiency of the process. In 
Germany. where milk is pasteurized at a higher temperature than in the 


United States, tests for nearly all of these ferments are negative in 


pasteurized milk. In the United States, however, milk is pasteurized at 
140 to 145 F. for twentv to forty-five minutes, so that the so-called 


“hastened” reductase test of Schardinger and Kénig’s catalase tests! are 
practically the only ones that give any evidences of pasteurization of milk 
as it is delivered to the consumer. For practically all of the other tests 
milk must be heated to from 70 to 75 C. for twenty minutes. Even the 
“hastened” or formaldehyd reductase and the catalase tests mav be 
deceptive. Gravity cream always contains the ferments demonstrated by 
these tests in greater amount than does whole milk, and raw skimmed 
milk may give negative tests entirely. Moreover, miik from a single cow 
may not olve the “hastened” reductase test. One of the large certified 
dairies supplying Boston contained a relatively large number of cows 
whose milk did not reduce methylene-blue in the presence of formaldehyd. 
Mixed raw milks, however, usually reduced methylene-blue, but a large 
part of the daily deliveries of pasteurized milk did not reduce methylene- 
blue and usually the catalase number was small. Apparently some of 

1. Reductase Tests: 

Schmidt-Miiller or Slow Reductase Test.—The reagent is made by adding 
195 ¢.c. of distilled water to 5 ¢.. of a saturated alcoholic solution of methylene 
blue (zine chlorid double salt). This reagent should be boiled every day before 
using. ‘The test is made by adding to 20 ¢.c. of milk 1 ec. of the methylene 
blue solution, mixing well, then sealing with melted paraffin and holding at 45 
to 47 C. in a water-bath. Good milk will not decolorize for twenty-four hours, 
while milk of high bacterial content will decolorize very quickly 

Schardinger or Hastened Reductase Test.—The reagent is made by adding 190 
c.c. of distilled water and 5 c.c. of formaldehyde solution to 5 ¢.c. of saturated 
alcoholic solution of methylene blue (zine chlorid double salt). The test is made 
by adding to 10 e.c. of milk 2 ¢.c, of the reagent, mixing well, sealing with melted 
paraffin and holding at 37 C. in a water-bath. Good mixed milk decolorizes 
after eight to fifteen minutes. Milk from certain cows does not decolorize, nor 
does milk which has been recently pasteurized at 140 F. or above. 

Kénig’s Catalase Test.—In this test H,O, is added to milk and the oxygen 
liberated is collected in a graduated tube. In the tests here deseribed, Lobeck’s 
tube was used, the catalase numbers recorded being those obtained when 15 c.c. 
of milk and 5 c.c. of H.O. were mixed in the apparatus and held at 37 C. for 
two hours 
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the pasteurized market milks at times were under-heated while others 
were over-heated. Table 4 shows the differences observed in gravity 
cream, whole milk and skimmed milk. 


TABLE 4.—EFFECTS OF PASTEURIZATION ON FERMENTS, AS COMPARED WITH 
Raw MILK 
Pasteurized 


No. 





~ 
to 
to 


wo 
A 
2 


Specimen 10. ; No. 


a 
cL 


eductase 
Hastened 
Hastened 
Reduetas 
Minutes 
Catalase 


-. Hastened 
I 


oS Minutes 
. 
\ 


Skimmed 
Mixed 
Cream 


3.0 20 
6.0 9 
30.0 —1 


—— Catalase 


bo 
«2 * * Reductase 
Minutes 


-«~ 


*None. 


Those who have followed the results obtained by a system and method 
of pasteurization of milk for the market have observed that the results 
are far from consistent; they are better on one day than on another. 
‘This difference is undoubtedly due to the differences in the milks pasteur- 
ized. Usually producers of certified milk and inspected milk furnish « 
product containing fewer bacteria than tie maximum allowed, but it 
does not follow that because milk contains consistently less than 10,000 
or 100,000 bacteria per cubic centimeter, the flora is the same from day 
to day. The differences in the same raw milks of good quality as deter- 
mined by many examinations are shown in Table 5. 

If normal milk of good quality shows such marked variations, how 
much greater must the variations be in ordinary market milk. That 
pasteurization cannot wipe out these differences is shown in Table 6, 
compiled from repeated examinations of three supplies, Numbers 2, 3 
and 13, furnishing daily deliveries of market milk pasteurized in bulk 
by a holding device at 145 F. for twenty or thirty minutes, and one 
supply, Number 4’, of daily deliveries of milk pasteurized in the sealed 
bottle. 

[t is quite generally claimed by large milk dealers that the demand 
for fresh milk is decreasing. This is probably due partly to the increase 
in the price of milk and the distrust of the consumer resulting from 
agitation for a better milk-supply. However, coincident with the 
decreased demand for fresh milk, pasteurization has become more general. 
but whether pasteurization has had anv effect on consumption of fresh 
milk is not established. The process has net escaped unfavorable criti- 
cism. Jt is certain that much of this criticism can be overcome bv 
official supervision over the milk pasteurized and the process of pasteur- 

ation, by pasteurization in the sealed bottle and honest labeling. It 
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cannot be hoped that pasteurized dirty milk can be made as good as 
pasteurized clean milk, nor can a uniform product be expected by pasteur- 
ization of market milk. The temperature and time for which any 
particular milk is pasteurized must be sufficient to kill the pathogenic 
microorganisms of diseases transmissible through milk, must destroy or 
inactivate the ferments as little as possible, make the process successsful 
economically and preserve the cream line. Most authorities state that 
140 F. for twenty minutes will kill all organisms of infectious diseases 
transmissible by milk. Pasteurization at this-temperature and time are 
undoubtedly correct in the laboratory, but as soon as pasteurization is 
not carried on in the laboratory it is no longer accurate or scientific. In 
dairies pasteurization must be left to employees who have only pride 
and sense of responsibility to the employer as incentives to make them 
careful. The conditions in pasteurization in bulk are far from those 
observed in the laboratory where 140 F. for twenty minutes is found to 
be efficient. In sealed bottles the technic can be made to resemble labora- 
tory technic but even pasteurization in sealed bottles alone is not suffi- 
cient ; for pressure for time may lead to overheating or underheating and 
shortening of the length of time of pasteurization. This can only be 
overcome by timed and regulated devices, the control over which should 
be left to responsible governmental officials. At least thirty minutes 
should be allowed for heating, and pasteurization after that should be 
carried on for thirty minutes more. In dairies the temperature of 
pasteurization should be at least 145 F. so as to be certain that 140 F. is 
alwavs reached. The inactivating of some ferments occurs at 140 F., 
but from a number of observations it seems that they are not as readily 
inactivated in sealed bottles. While the number of observations made 
in my laboratory is still too smal! to venture a definite opinion, a table 
showing some of the results is given here (Table 7). 

From Table 7 it is also seen that heating to 145 F. for thirty minutes 
affects the ferments but little. 

In order to make the process successful economically milk pasteurized 
in sealed bottles under official supervision should be regarded as a 
preferred milk and bring a higher price than the same milk in the raw 
condition. At present pasteurization is largely used by the dealer and 
regarded by the consumer as a process for preservation and making some 
milks salable. Modifications of machines used by brewers are now quite 
economically used in some dairies. In the United States most of our 
people do not buy a particular milk because it is clean or because of the 
fat it contains, but because of the cream that rises in the bottle. In 
the sealed bottle pasteurization at 145 F. for thirty minutes does not 
prevent the formation of the cream line, while heating to 147 F. for 
twenty to thirty minutes makes it somewhat less distinct and 149 F. for 


twenty minutes destrovs it almost entirely. 





EDWIN HENRY SCHORER 235 


TABLE 7.—RESULTS OF TESTS OF RAW MILK AND MILK PASTEURIZED IN SEALED 
BOTTLES AT VARIOUS TEMPERATURES AND PERIODS 


A 


< 


Hastened 
Reductase 
Minutes 
Hastened 
Reductase 
Minutes 


Guaiae 


Guaiae 
Storeh* 


- 
- 


F. 30 Min. 


_ 
~I 


Raw l 
eS. EE” sahicn Gets east <oce TD &. Se ake ai nce iy Go ieee neee 
Mixed .. 18 Blue Blue Blue Red Mixed .. Gray Gray Neg. Pink 
Pe. Eo eta. sak, vied sles “G<. & et ee en ee ea tte 

145 F. 20 Min. 149 F. 20 Min. 
Se Fe ao a ee s reas 
Mixed .. 25 Blue Blue Blue Red Mixed .. 37 Gray Neg. Neg. 
Se eo erica mbc ‘oie SAE wie SE wiace:  <otsuu... seu 
145 F. 30 Min. 149 F. 30 Min. 
i a ee ae | ere ae Ce ee 
Mixed .. 30 Blue Gray Blue Red Mixed .. Gray Neg. Neg. Slight Red 
fn: en San Reise 0 Abeta ewe é Salis 
147 F. 20 Min. 150 F. 30 Min. 
Ee St ee. ; tA tees non care a a 
Mixed .. 26 Blue Gray Blue Red Mixed .. 47 Gray Neg. Neg. Slight Red 
Cream .. 15 Sabie patton ceenlace. ea see teat , ; saith fe 


g 


bo 
_ 


*Storch Test.—The test is made by adding to 5 e.c. of milk one drop of 0.2 per cent 
H,O, and two drops of a 2 per cent. solution of paraphenylendiamin and thoroughly 
mixing. The reagent must be freshly made at least every two weeks. 

Wilkinson and Peters Test.—This test is made by adding to 10 ec. of milk 2 ce. 
of a 4 per cent. alcoholic benzidin solution and two or three drops of acetic acid, then 
mixing well and adding 2 ¢.c. of 3 per cent H,O.,. 

Guaiac Test.—The reagent is made by adding one part of guaiae to ten parts of 
acetone. To make the test several drops of 0.2 per cent. H.O. and 1 ¢.c. of the euaiac 
solution are added to 10 ec. of milk. The reaction appears in one to three minutes 

Bellei Test.—The test is made by adding to 10 ce. of milk 3 drops of 1.5 per 
cent. aqueous solution of ortol and 2 drops of 3 per cent H.0O.. 


CONCLUSIONS 


Based on observations and study of various pasteurizing devices and 
results obtained by them it is evident that the results derived in the 
laboratory cannot be transferred directly to the dairy. 

A routine of 140 F. for twenty minutes while efficient in the labora 
tory is not a safe one in the dairy. 

The safest method for pasteurizing is in the sealed bottle, allowing 
at least thirty minutes for heating to the temperature of pasteurization 
and then pasteurizing at 145 F. for thirty minutes —all done under 
official supervision. 

Laboratory men not acquainted with commercial conditions should 
refrain from advising on the new departure of pasteurizing in the bottle, 
so that milk producers and dealers will not needlessly have to expend 


as much money for these devices and systems as a result of what they 


regard as expert advice as thev have for pasteurization devices in the past. 
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JUVENILE TABES * 


GEORGE E. PRICE, M.D., ano C. E. G. SHANNON, M.D. 
PHILADELPHIA 


Juvenile tabes is a rare disorder, being so infrequent that one need 
not apologize for the report of a single case. In the neurologic dispensary 
of the Jefferson Hospital there has been one patient with this disease in 
the past six years, and but one case of juvenile paresis. The latter 
affection is more common than juvenile tabes, which it not infrequently 
complicates. 

CASE REPORT 

The following case was referred to one of us (Dr. Shannon) by the 

Children’s Bureau on the eleventh day of April, 1911: 


History.—M. §., a school girl of 14, presented evidence of almost total blind- 
ness in both eyes, up to her eleventh year. With the exception of the usual dis- 
eases of childhood, she enjoyed perfectly good health. In that year she suffered 
from an attack of tonsillitis lasting two weeks. Ten days later she was attacked 
with diphtheria but made a complete recovery in a few weeks. 

At the end of six months she began to notice a dimness of vision for all near 
work. She was at once sent by the school physician to the City Hall and there 
glassed under drops. ‘These glasses apparently relieved completely the failing 
vision and at the end of two months she discarded them, believing her sight 
fully restored. 

For over a year her eyes gave her no trouble whatever. At the end of this 
period, however, she complained of seeing “various colors before her eyes,” a 
condition seriously affecting her sight, which has gradually become worse and 
persists up to the time of this report. 

She visited the Wills Eye Hospital a few weeks following the development 
of this symptom and the surgeon in attendance informed her of the acutely 
serious condition of her eyes and gave a very unfavorable prognosis. At that 
time her vision had been reduced to such an extent that large letters only could 
be read. 

No internal treatment was advised, so she says. Later she consulted the eye 
department of the Episcopal Hospital and was given internal medication, which 
she followed for one week only. A short time afterwards she fell into the hands 
of the Children’s Bureau. 

The family history on the father’s side is negative. On the mother’s side, 
however, we found some suggestive features. Married at the early age of 17, 
her mother is said to have drank heavily prior and subsequent to her marriage. 
On several occasions she had been placed in the House of Good Shepherd and her 
record reveals a history of a very dissolute life covering many years. She is still 
living and as far as could be ascertained from the records at the Bureau, despite 
her past irregular mode of living, enjoys good health. No history of specific 
disease was obtained, but she had one miscarriage. The patient has one brother 
and two sisters, all of whom are living and in excellent health. 

*Read before the Section on Ophthalmology, College of Physicians of Philadel- 


phia, Jan. 18, 1912. 
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Examination.—The patient is wefM nourished and her musculature normal. 
She has had since the onset slight occasional headaches and for the past few 
months considerable headache which, however, has not interfered with her sleep. 
At times she has complained of sharp, stabbing pains in her knees, and for the 
past one and one-half years has had more or less urinary incontinence. 

Her eye condition is as follows: 

Lids—No disease referable to the lid was observed. 

Muscle.—Divergence of O. S. outward and upward. Difficult rotation to left, 
attended with slight rotatory nystagmus. No history of diplopia. 

Vision.—Reduced in each eye barely to light perception. 

Pupils—Unequal; O. D. 3.5 mm., O. S. 3 mm. With atropin 7.5 mm. in each 
eye. They did not respond to direct nor indirect stimulation. Argyll-Robertson 
pupil could not be demonstrated. The eyes were quite sensitive to light. 

Ophthalmoscopic Examination.—This showed a complete primary optic 
atrophy of each disk. The margins of the papille were very distinct. In other 
respects the appearance of the fundus was negative. ‘The patient was then 
referred to Dr. Price for neurologic examination. 

Neurologic Examination.—The gait and station were normal. There was no 
weakness of the facial muscles nor involvement of any of the cranial nerves 
other than the optic. Grip with both hands was strong but there was slight 
ataxia of the upper extremities. Weakness of the bladder sphincter was present. 
The patella tendon and Achilles tendon reflexes were absent. There was no ankle 
clonus nor Babinski sign and no hysterical stigmata. Sensation was unimpaired 
and there was no muscular atrophy. <A diagnosis of juvenile tabes was suggested 
and a Wassermann test was advised. This was subsequently made by Dr. E. 
Burville Holmes who reported a positive reaction. 

A report on the cerebrospinal fluid by Dr. George F. Lull, June 19, 1911, was 
as follows: Reaction alkaline; specific gravity unobtained on account of an insuf- 
ficient quantity of the fluid. Albumin was increased; urea was absent. Micro- 
scopic examination revealed the presence of a few endothelial cells, the lympho- 
cytes, however, were not increased. No bacteria were found. 


Remak, in 1885, was the first to call special attention to the disorder, 
many cases having since this time been reported in all parts of the globe. 

The subject of locomotor ataxia in the young presents many inter- 
esting features, among which may be mentioned the relative infrequency 
of marked ataxia, the unusual prevalence of optic atrophy and the fact 
that females are affected more often than males. Although cases have 
been reported as resulting from acquired lues, transmitted syphilis is 
the overwhelming etiologic factor of juvenile tabes. 

The average age at which the disease appears is about 15 years, 
although Marburg? has reported a case in an infant of 2 years, and cases 
of tabes from hereditary syphilis have been reported that did not develop 
until adult life. Cantonnet* comments on the “striking and as yet unex- 
plained contrast to the sex incidence in later life,” and gives the following 
figures as to the relative frequency of the disorder: females 62.6 per cent., 
males 37.3 per cent. Gower has given the ratio for adult tabes as ten 





1. Remak: Berl. klin. Wehnschr., 1885, No. 7. 
2. Marburg: Wien. med. Wehnschr., March 21, 1908. 
3. Cantonnet: Arch. d’opht., November, 1907. 
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males to one female, but as this proportion is about the same as that of 
male to female syphilitics, we find that of those exposed to lues, the 
proportion developing tabes would be about equally divided between the 
sexes. In juvenile tabes, hereditary syphilis being the etiologic factor, 
the sexes would be equally liable. This we believe would explain the 
contrast in part, but not entirely. 

According to Ernest Jones,* no symptom occurs in adult tabes that 
has not been observed in juvenile tabes. Urinary incontinence is present 
in nearly 60 per cent. of cases and is frequently the earliest symptom 
of the disease. It is a striking fact that marked ataxia is a comparatively 
rare symptom and “Benedikt’s axiom,” that ataxic symptoms disappear 
or fail to develop after the appearance of optic atrophy, is distinctly 


applicable, as optic atrophy is present in so large a proportion of the cases. 


Disturbances of the eye are so frequently associated with the develop- 
ment of tabes that a careful ocular examination is of the greatest impor- 
tance in this condition. The extreme rarity of this disease may be appre- 
ciated from the fact that Otto Marburg in 1903 collected but thirty-four 
cases from all the literature on the subject. Cantonnet’s* analysis of 
eighty-nine cases of juvenile tabes is perhaps the most exhaustive so far 
vesented and his conclusions are of extreme interest. He tabulates the 
following eye symptoms: (1) inequality of pupils; (2) Argyll-Robertson 
nupil: (3) optic atrophy: (4) external ophthalmoplegia; (5) latent 
ocular ataxy. Cantonnet deduces from his studies of this disease that the 
prognosis as regards sight is unfavorable, as optic atrophy is so frequent. 
He finds that juvenile as well as adult tabes takes on numerous clinical 
manifestations and observes that in the group characterized mainly by 
imblvopia due to optic atrophy. changes in the pupillary reflexes and 

attement of the knee and ankle jerks, that optic atrophy in 14 per cent. 
vas the first sign noted, and in 43.9 per cent. optic atrophy complete or 
incomplete was present. 

Percum states in this connection that optic atrophy is usually asso- 
ciated with Argyll-Robertson pupil but that it has been noted without 
the latter, and, indeed, may be the sole evidence of the existence of tabes. 
Stephenson® in his contribution to the Lancet, in which he reports four 
cases of juvenile tabes, avers that in a large proportion of children suffer- 
ing from amblyopia and optic atrophy, the diagnosis of juvenile tabes 
could be made with reasonable assurance. Collins thinks that optic 
atrophy may be seen five years following the beginning of the disease and 
believes that it starts in the periphery of the retina. 


4. Jones, Ernest: Brit. Jour. of Child. Dis., April, 1908. 
5. Stephenson: Lancet, London, May 16. 1908. 
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Mott® considers contraction of the visual field and optic atrophy early 
signs of tabes. A point of controversy prevails as to whether or not the 
ataxic symptoms of tabes are affected by the early or late appearance of 
optic atrophy. Gower believes that with optic atrophy occurring early in 
the disease, as often happens, the late symptoms of tabes fail in many 
cases to develop. Cantonnet in his investigations finds that in those cases 
associated with optic atrophy ataxy is not usually seen, as with the appear- 
ance of optic atrophy this symptom either disappears or fails to develop. 
His figures on this point show that among forty cases of optic atrophy, 
70.5 per cent. were without ataxy; 20 per cent. with slight ataxy; and 
9.5 per cent. with pronounced ataxy. Other observers claim further that 
the ataxic symptoms even when they have reached a pronounced stage 
tend to be ameliorated or arrested altogether by the advent of optic 
atrophy, and cite cases substantiating these conclusions. According to 
the observations of Andre Leri (Posey and Spiller) and Collins, however, 
tabes is uninfluenced by the onset of optic atrophy early or late in the 
course of the disease. That stage of tabes in which optic atrophy makes 
its early appearance is frequently called by oculists the pre-ataxic stage 
and the importance of a correct diagnosis cannot be overestimated so that 
the patient may receive suitable treatment at once. Hereditary optic 
atrophy generaly affecting the younger members of a family at the age of 
puberty need cause no confusion in the way of diagnosis, as the visual 
field is unaffected save by the appearance of central scotomata. 

The eye symptoms in juvenile tabes correspond in a great measure 
to those observed in the adult type. Muscle palsies are common. They 
are usually isolated, develop suddenly and disappear from within a few 
hours to two or three weeks. Occurring in the early course of the disease, 
this is the usual case according to Posey,’ but in the later stage they tend 
to be permanent, although they may be transient like those of the earlier 
stage. The muscles governing the associated movements are rarely if ever 
involved. Varying opinions prevail as to the muscles most .frequently 
affected, although most observers agree on the external rectus, the levator 
palpebrarum, the muscles governed by the third nerve, as among the first 
to be affected by the palsy. As regards the involvement of the coats of 
the eye in juvenile tabes, Cantonnet states that of those cases in which 
there was evidence of inherited and acquired syphilis 13.9 per cent. 
presented personal stigmata in the form of retinochorioiditis and inter- 
stitial keratitis. It is interesting to note in this connection that Syn- 
dacker® states that in nearly 100 per cent. of tabetics examined carefully, 
no evidence of iritis or chorioiditis could be found. In fact, Wernicke 


6. Mott: System of Syphilis, iv. 
7. Posey: Jour. Am. Med. Assn., Chicago, 1910, liv, 1277. 
8. Snydacker: Jour. Am. Med. Assn., Chicago, 1910, liv, 933. 
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goes so far as to say that “syphilitics who have suffered from specific 
iritis or chorioditis do not acquire tabes.” 

Lightning pains appear about as frequently as in the adult form, 
while visceral crises are present in from 17 to 20 per cent. of cases. 
Marburg has reported a case of juvenile tabes with laryngeal crises. The 
girdle sensation is not frequently observed and trophic symptoms, such as 
the Charcot joint and perforating ulcer of the foot, are rare. A case of 
juvenile tabes with a Charcot joint was reported by Nonne.® Malling’® 
reports four cases of juvenile tabes with autopsy. 

Lymphocytosis and excess of albumin in the cerebrospinal fluid have 
been found in one case by Hirtz and Lemaire.” 

The course of this affection, like that of adult tabes, is chronic and the 
prognosis, therefore, is good as to life. The frequency with which optic 
atrophy and blindness occur, however, should cause one to be very guarded 
in the prognosis as to vision. 

1200 Walnut Street—2025 Chestnut Street. 


9. Nonne: Syphilis und Nervensystem, Berlin, 1902, p. 404. 
10. Malling, K.: Monatsh. f. Psychiat. u. Neurol. Berl., 1910, xxviii, 304. 
11. Hirtz and Lemaire: Bull. et mém. Soc. méd. d. hép. de Paris, Oct. 
1904, p. 974. 














ACUTE GLANDULAR FEVER IN CHILDREN * 


SIDNEY V. HAAS, M.D. 
NEW YORK 


Despite the fact that more than a score of years have passed since 
E. Pfeiffer’ first read a paper describing the condition which he termed 
(Driisenfieber) glandular fever, to which Filatow? had called attention 
four years earlier, and although the picture has since been seen and recog- 
nized by numerous observers, and many papers written on the subject, 
there is still discussion as to whether such condition exists as a disease 
sui generis; or whether it but represents a state of glandular enlargement, 
secondary to infection of the nasopharynx and mouth; or perhaps an 
atypical or abortive form of some disease having glandular swelling as 
an accompanying symptom. 

The observation of an epidemic and a review of the literature must 
convince one that a disease such as Pfeiffer described does exist, at least 
as a clinical entity; the etiology, however, is still obscure. 

The chief argument of those opposed to the idea that the condition 
is a separate disease, among whom are Hochsinger,*® Zappert,* and ‘Traut- 
mann,® is that the glands involved drain the nose, nasopharynx, pharynx 
and mouth, and through these the more distant groups of glands become 
affected. Hence the symptom complex is only a manifestation of glan- 
dular enlargement due to a regional infection of one or more of the 
foregoing areas. 

Although this may be entirely true, the reaction of the glandular 
system to such an infection is so distinct and characteristic that there 
is certainly as much justification for speaking of glandular fever as there 
is for speaking of scarlet, measles or rétheln, which are after all only the 
skin manifestations of mucous membrane infections, and of the same 
area as that involved in glandular fever. 

The symptoms characterizing the condition and which refuse to fit 
into any other disease niche are fever and malaise, acute swelling and 





*Read before the Pediatrie Seetion of the N. Y. Aead. Med., Dee. 14, 1911. 


Pfeiffer, Emil: Driisenfieber. Jahrb. f. Kinderh., 1890, p. 461. 
Infectious Diseases of Childhood, 1885. 


z 
2. Filatow: Acute 
Das sogenannte Driisenfieber der Kinder. Wien. med. 


3. Carl Hochsinger: 
Wehnschr., 1902, p. 258. 

4. Zappert, J.: Ueber einige dem Kindesalter eigenthiimliche Erkrankungen 
der Nase, ete. Deutsche Klin., 1905, vii, 590. 

5. Trautmann, G.: Beitrag zum Wesen des Driisenfiebers, unter Beriick Back- 
teriology, Jahrb. f. Kinderh., 1904, p. 503. 
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tenderness of the glands of the neck accompanied by a lesser involvement 
of the entire glandular system: a rapid recession of symptoms, with a 
return of the glands to normal size, or in some instances repeated exacer- 
bations of fever, and enlargement of glands before complete recovery 
takes place. 

The disease occurs in sporadic and epidemic form. The latter seems 
the more common, probably because the single cases go unrecognized, 
being classified as adenitis. Park West® described the largest epidemic, 
ninety-six cases among forty-three families, extending over a period of 
three vears from 1893 to 1896. Many other smaller epidemics have been 
reported. The last with an excellent review of the literature by Kay 
Schiffer? from the Kiistenhospital in Refsniis, Denmark. In four months 
twenty-one children ranging in age from 4 to 15 years were observed 
among the inmates of the institution. 

In New York City in the spring of 1911 there was an extensive 
epidemic. In my private practice from February 20 to May 12 there 
occurred twelve cases in ten families. In the out-patient services of 
Vanderbilt Clinic and Lebanon Hospital, many other cases were seen, 
but owing to the lack of adequate data, mention of these will only be 
made for points of special interest. 


TABLE 2.—SHOWING LOCATION AND CHARACTER OF THE GLANDULAR ENLARGEMENT IN THE 
AUTHOR'S CASES 
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+=Size of bean; ++ pigeon egg: +++ —hen’s egg; ++++—=200se egg. 

Crosses in second, third and last columns do not refer to size, but to the presence of symp- 
toms, 

7+Exposed to parotitis two weeks before. 


A study of the previous history of these cases developed the inter- 
esting fact that symptoms of the exudative diathesis existed in every 


» 


instance, as shown in Table 3. Perhaps this condition may prove 
6. Park West: An Epidemic of Glandular Fever, Arch. Ped. September, 1896, 
p. SSO, 
7. Sehiiffer, Kay: Eine Epidemie von Febris Glandularis. Jahrb. f. Kinderh., 
1909, p. 526. 
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to be a predisposing factor, should further experience substantiate this 
observation. 
TABLE 3.—SHOWING PREvIoUS HistorRY OF AUTHOR’S PATIENTS 


Case Ade- Hyp. Ade- Oti- Acido- Eezema Rheumat- Spasmodi 
noid Tonsils nitis tis sis Group 
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+ a a <a + 
4-4. - - 


a 
tt 
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i 
oe se Convulsions — 
Bi + + 


*Operation on account of tonsils and adenoids. +Mastoid operation. 


+444: +4+44444 


CONTAGIOUSNESS 
That the condition is contagious would appear from the fact that 


8 and others. 


house epidemics have been reported by Pfeiffer, Rauchfuss 
Hospital epidemics may occur as described by Schiffer, and when the 
disease enters a household where there are other children, one or more 
of them usually becomes affected. 

Schiffer states that an epidemic of influenza ran through the hospital 
concurrently with his cases, beginning after ten cases of glandular fever 
existed, lasting five weeks. Nine other cases of glandular fever arose 
during this period, and two after the influenza epidemic which affected 
twenty-six cases had subsided. Two patients, girls, contracted both dis- 
eases, one affected three weeks after, the other four weeks before the 
glandular fever. 

ETIOLOGY 

It is essentially a disease of early childhood although cases are 
reported among adults. The overwhelming number occurs under the age 
of 10, and most of these under the age of 5 years. 

[ saw in the spring of 1911 two cases in infants of 5 and 10 months, 
respectively. The photograph is of the one 5 months old. 

Sex: There seems to be no predilection for either sex. 

The social condition does not seem to be a factor. Most cases occur 
during the winter and spring months. 


PATHOLOGY 
The pathology is still obscure, although the evidence seems to point 
to the possibility of a streptococcus infection, at least as the cause of 


8. Rauechfuss: Zur Kasuistik des Driisenfiebers, Jahrb. f. Kinderh., 1890, 
461. 
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complications. That more than one organism may be responsible for 
the condition is not unlikely. An attempt has been made to determine 
this factor by taking cultures from the nose and throat of patients 
suffering from the disease, but the result has been unsatisfactory. Strepto- 
cocci, staphylococci, pneumococci and infiuenza bacilli have been found, 
as might be expected. Cultures taken from the pus of cases in which 
the glands had broken down, gave a more regular result. Schiffer found 
in the pus of two cases streptococci in pure culture, and saw a_ third 
case which developed erysipelas at the site of a tuberculous fistula arising 
among the affected glands; i. e., a streptococcus infection. 

Botschkowsky® found streptococci in two cases in pure culture, Neu- 
mann?” found streptococci and staphylococci in one case and in a number 
of other cases streptococei alone. 

Korsakoff™ in an autopsy of a case of glandular fever found strepto- 


cocci in pure culture in the cervical and axillary glands, liver, spleen, 


o| 
kidneys, medulla of bones and heart-blood. The glands showed acute 


parenchymatous hyperplasia with largely dilated blood-vessels. Korsakoff 
took cultures from the urine of five cases complicated by nephritis; in 
two he obtained a negative result; in the other three streptococci in pure 
culture were found. 

In one of my cases in which a culture was taken of the pus from the 
broken-down glands, streptococci were found in pure culture. 

Tschaiskowsky'*? found the influenza bacilli in the glandular tissues 
and the blood, but the growths were planted on ordinary agar and carried 
through several generations, no blood having been added to the culture 
medium. For this reason his findings have been questioned. 

The incubation period, according to Park West, is about seven days, 
although this is not at all certain. 

The invasion is usually sudden although malaise, slight temperature 
and perhaps vomiting may precede outbreak by a day or two. 


INITIAL SYMPTOMS 


A child is taken suddenly ill with fairly high temperature, or has 
had a little fever for a day or two, and then a sudden exacerbation of 
temperature. A variable degree of prostration, pain in limbs, headache, 
considerable irritability, a moderately rapid pulse, occasionally vomiting. 
There is usually pain in the throat and often in the abdomen as well. 
Physical examination shows a child with face somewhat flushed, irritable 

9. Botschkowsky: Cited by Korsakoff, Arch. f. Kinderh., 1905, p. 198, 321. 

10. Neumann: Ueber acute idiopathische Halsdriisenentziindungen. Berlin. klin. 
Wehnschr., 1891, p. 1227. 

11. Korsakoff: Beitriige zur Lehre vom Driisenfieber. Arch. f. Kinderh., 1905, 
p. 193, 321. 

12. Tschaiskowsky: Cited by Korsakoff; see Note 11. 
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and restless. Often a slight coryza. Pharynx slightly congested or 
normal; temperature 101 to 105 F.; pulse 100 to 140; respiration in 
normal ratio to the temperature and pulse. At the angle of the jaw, 
usually on the left side, is found a slightly enlarged gland (almond size) 
which may be extremely tender to the touch and may, even in this stage, 
cause the head to be held rigid in position of torticollis, and produce 
pain on swallowing. The chest and circulatory system at this time are 
usually negative. The abdomen, however, is often the seat of pain in its 
lower half. Pfeiffer believed that in the more severe cases “the majority 
complain of pain in the abdomen which is always exactly in the median 
line and exactly midway between the umbilicus and the symphysis pubis.” 


This latter statement has since been found to be incorrect, although the 


pain is usually below the umbilicus; it may be anywhere, or all over 


this area. 





Fig. 1—Infant aged 5 months, with glandular fever. 


The appetite is diminished, bowels usually constipated, rarely diar- 
rhea. A number of observers have reported eruptions on the skin which 
is, however, not characteristic and very infrequent. 

Thus far there is nothing characteristic in the condition; but within 
twelve to forty-eight hours in the typical cases the single gland at the 
angle is masked by a large mass, extremely tender, just beneath and 
posterior to the upper end of the sternomastoid muscle, varying in size 
from pigeon to goose egg. Glands (pea size) form a chain along the 
posterior border of the same muscle. The enlargement of these two sets 
of glands is by most writers on the subject considered more or less pathog- 
nomonic without, however, it appears to me, sufficient justification, since 


they are at times involved in other conditions, 
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The glands along the anterior border of the sternomastoid muscle, 
the posterior cervical, the supraclavicular, the submental, submaxillary 
anterior and the parotid glands are enlarged, and a fine network of glands 
about 1 em. in diameter, like the spots placed at the intersection of the 
strands of a large mesh veil, covers the entire lateral and posterior aspects 
of the neck. 

Besides these, the axillary, epitrochlear, inguinal and mesenteric 
glands are frequently enlarged and tender. It is surprising how much 
pain is complained of on grasping these patients in the axilla where the 
glands are only just palpable. The mesenteric glands can often be felt 
enlarged. Park West found them palpable in thirty-seven of his cases. 
That the retro-esophageal and bronchial glands are also often enlarged 
hardly admits of doubt, since it is not uncommon to find severe pain and 
difficulty in swallowing, and a croupy cough in these cases, beginning 
with the swelling and terminating with subsidence of those glands which 
are palpable. 

The glandular swelling is bilateral, although not always svnchronous. 

The liver and spleen in a certain number of cases become palpable 
after a few davs, but not regularly, as some observers state. The temper- 
ature is very irregular, often rising and falling several times in one day, 


the rise usually being followed by the enlargement of some gland. 


COURSE 

The course usually follows one of four types: 

1. The glands grow suddenly large, with the appearance of fever 
and prostration. The latter symptoms disappear in the course of one 
to three days, the glands diminishing in size more slowly as a rule, but 
often subsiding in a day. 

2. After one or more days of moderate fever and malaise, a sudden 
rise in temperature to 104 to 105 F. occurs with glands which grow large 
soon after, until they assume the size of goose eggs or smaller, and after 
four to seven days the attack subsides, the glands receding slowly, some- 
times taking several weeks. 

3. The onset may be sudden, or after a period of invasion a set of 
glands becomes enlarged, with rise of temperature which subsides after 
two or three days to 99 to 100 F., remaining around the normal for a 
variable time — one to four days — to suddenly jump again to 103 to 105, 
which rise is soon followed by the swelling of other glands. 

It is possible to have the same group swell and subside several times. 


This state of alternate periods of well-being with normal temperature, 


and prostration with fever, glandular swelling, and pain may continue 


for weeks (eight weeks in some cases) and where the glandular enlarge- 
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ment is slight, the condition may be overlooked and give rise to much 
anxiety. 

4. The glands enlarge and become tender, without any other subjective 
or constitutional symptoms. 


PROGNOSIS 

The prognosis is good in almost every case, although fatal cases have 
been reported. The recovery is complete although it may be a long time 
before all the glands return to the normal size, 

Pfeiffer held that none of these cases ever progressed to the point 
of suppuration; later experience has shown that this is not uncommon. 

Two of my own cases in twelve terminated in this way, requiring 
incision and the evacuation of large quantities of pus, returning promptly 
to the normal thereafter. 

DIAGNOSIS 

The diagnosis in the typica! cases is not difficult. The sudden enlarge- 
ment of the glands of the neck, with prostration in most cases, with no 
adequate cause to be found in the nose, nasopharynx or mouth, are 
characteristic, the glandular enlargement being out of all proportion to 
anv local congestion which may exist. 

The sudden disappearance of symptoms with rapid recession in size 
of the glands involved, the inability to classify the condition otherwise, 
constitute determining points. 

In the less typical cases the diagnosis may offer difficulties, except 
during an epidemic. In these cases, however, the entire absence of other 
physical signs. the quick changes in the size and the number of glands 
involved, the unusual localization under the sternomastoid and along 
the posterior border and their extreme tenderness, the absence of blood 
changes characteristic of diseases having unusual glandular enlargement 


for a svmptom, should make the diagnosis. 


DIFFERENTIAL DIAGNOSIS 


This must be made from an adenitis having a distinct local process 
as its cause either in the nose, nasopharynx, mouth, teeth, scalp, neigh- 
boring skin area, or in the underlying tissues; from tuberculous and 
syphilitic adenitis; from Hodgkin’s disease; from leukemia: from parot- 
iditis; from caleuli in the salivary ducts: from Mikulicz’ disease. 

The differential diagnosis between parotitis and this disease is prac- 
tically impossible, when the parotid glands are involved, as they were 
in three of my series. The contagious character, course and prognosis 
are similar, and at least one of my cases, Case 5, had been exposed to 


parotitis two weeks previous to onset. 
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Schiffer saw two cases which resembled parotitis; but the swelling 
occurred several days after the onset, which permitted differentiation. 
James Cautlie states that the peculiar form of mumps which is supposed 
to have been “pestis minor” in Astrakan in 1877 was probably glandular 
fever. Against this conception is the variance in the incubation period, 
if we can accept West’s findings, seven days as against fourteen to twenty- 
one days in mumps, and that fifty-seven of his ninety-six cases had had 
or have had mumps since." 

Where the glandular enlargement is slight the disease must be differ- 
entiated from intestinal disturbances ; when the character of the condition 
is intermittent and prolonged, from pyelitis and malaria; in the presence 
of painful and difficult swallowing, from a diphtheritic or other infection 
of the laryngopharyngeal region, and from impacted foreign body; when 
the abdominal pain and tenderness is marked, from an appendicitis or 


other intra-abdominal disturbance. 


COMPLICATIONS 


In a small number of the cases a nephritis arises which clears up after 
the disease has run its course. A systolic mitral murmur arises in many 
cases after a few days; it is probably hemic in character, as it regularly 
disappears after recovery. Suppuration of the glands has been recorded 
above. It rarely occurs in more than one gland mass. Otitis media has 
been observed. 

TREATMENT 

Unlike most acute diseases confinement to bed is unnecessary except 
at the onset, and when the temperature is high in the exacerbations. 
Between these periods the patients may be permitted to be out of bed; 
isolation, of course, being maintained, 

Many cases are so mild as to require no treatment. 

The diet may be the usual full diet when appetite is present, as it 
usually is, except during the periods of high temperature and when the 
abdominal symptoms are marked, 

The temperature requires cool sponging or a tepid full bath; this 
also reduces the irritability when present. 

The local treatment consists of nasal irrigation with saline solution 
by means of a nasal douche cup, gargling with some mild antiseptic solu- 


tion and the application of ice bags to the tender, swollen glands, although 


13. Since above was written I have seen a group of five cases in one household 
wherein one had only the parotids affected, one all but the parotids, and three 
in which both parotid and other glands were involved. In another household a 
ehild had the glands of the neck, the lachrymal, and both submaxillary and 
parotid salivary glands involved, whereas the mother who contracted the disease 
had only the parotids and the submaxillary salivary glands affected. 
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heat in the form of a hot water bag, or hot poultices, is sometimes more 
effective. 

A symptom often complained of when the salivary glands are involved, 
and not easily relieved, is the dry mouth and peculiarly disagreeable taste, 
due to the diminished secretion of saliva. Glycerin and lemon juice 
applied locally, chewing of gum, or the use of sodium iodid gr. 3 to 5 in 
one-half tumbler of water three to four times daily may be tried. 

Hexamethylenamin gr. 5 dissolved in a tumber of water and taken 
internally three to four times daily, appears to have some value. 

For the persistently swollen glands nothing gives such benefit as 
arsenic in the form of liquor potassii arsenitis in ascending doses: m. 2 
to 10, well diluted with water, three times a day. 

Calomel, quinin and other drugs were used without apparent benefit. 

The complications when occurring must of course be met according 
to indications. When the glands break down they are to be incised, after 
which they rapidly return to normal. 

For the anemia which usually fo'lows the disease, fresh air and the use 
of iron should be ordered. 

SEQUEL.® 


A profound anemia is a regular sequel to the more severe cases; it 
has been mentioned by nearly all observers, and takes some time to 
disappear. 

Lassitude accompanies the anemia, but disappears before the latter. 
There are no recorded cases of two attacks occurring in the same indi- 
vidual, although this undoubtedly happens. The following case is of 
interest as showing the importance of recognizing glandular fever and 
the necessity of considering it in cases of appendicitis in childhood. 


REPORT OF CASE 12 


History.—F. J., a boy, aged 6, with a previous history of measles, varicella, 
frequent attacks of follicular tonsillitis, and rhinitis; adenoids and_ tonsils 
removed February 21, 1911. There had always existed a general slight adenitis. 

He was first seen on the evening of April 18, 1911. Two days previously he 
had vomited, after which he had felt as well as usual until the afternoon of April 
18, when he complained of pain in the throat and in the lower part of the 
abdomen. 

Physical Examination.—Physical examination showed an irritable child, face 
highly flushed, temperature 103, pulse 128, respiration 28, tongue clean. The 
throat was slightly congested; at the angles of the jaw on both sides the glands 
could be palpated and were the size of small beans. They were excessively tender 
to the touch, and swallowing was very painful. 

There was a croupy cough. The chest was negative; no cardiac murmur, The 
abdomen was soft, with slight rigidity of the right rectus muscle. The entire 
abdomen below the umbilicus was tender, more marked, however, in the right 
iliac region at MeBurney’s point. Pain was increased when pressure was made 
here and the extended lower extremity was flexed at the thigh. There was a 
very distinct “Head zone” extending from the umbilicus to the anterior spine 





252 AMERICAN JOURNAL OF DISEASES OF CHILDREN 


of the ilium on the right side; none on the left. No mass could be felt; liver and 
spleen not palpable; bowels moved as usual. 

The next day conditions were unchanged except that the tenderness was dis- 
tinctly at the appendix and the “Head zone” was somewhat less marked. 
A prominent surgeon was called in consultation; he concurred in the diagnosis of 
an acute catarrhal appendicitis and advised delay in operating until what was 
supposed to be an acute inflammation of the upper air pasages had subsided. 
The glands at the angle of the jaw at this time were very little larger than on 
the previous day. On April 21 the gland at the left angle was the size of a hen’s 
egg; the right somewhat smaller. Along the posterior border of sternomastoid 
muscle there was a chain of pea-sized glands; anteriorly there was a similar 
chain. ‘The posterior cervical, submental, supraclavicular, axillary, epitrochlear 
and inguinal nodes were about the same size and readily palpable. On the pos- 
terior and lateral aspects of the neck was the network of small glands referred 
to elsewhere. All were tender, especially the axillary and inguinal. On April 
22, the appendix tenderness and “Head zone” had disappeared. On April 23 
all the abdominal tenderness had disappeared. On April 25 the gland at the left 
g, the right only one-half the previous 
size, and all others smaller, none tender. The cough disappeared shortly after 


angle of the jaw was the size of a pigeon eg 
the onset. On April 26 the temperature was normal; glands receding rapidly; 
patient cheerful and happy. 

On May 1 the temperature rose again suddenly to 102 F. The gland at left 
angle goose-egg, the right pigeon-egg size. Opposite the right lower molars was 
a gland the size of a marble; others as in first attack; only slight abdominal 
tenderness. 

On the third and fourth the patient was comfortable and happy. On the fifth 
the same irritable state, abdomen tense, lips swollen, the glands under the angles 
enormous. This terminated the process; from this time forward the glands 
receded rapidly, and at the end of two weeks had returned to pea size at the 
angles; others not felt. A marked pallor and lassitude took two more weeks 
to disappear. 

In Case 5, there were marked abdominal tenderness and pain. The mesenteric 
glands, owing to the thinness of the abdominal wall, were readily palpable as 
bodies the size of almonds. These disappeared as the symptoms subsided. 


This disease, characterized by fever, prostration, acute, painful swell- 


ing of the Ivmphatic glands, chiefly those of the neck, running a charac- 
teristic course, contagious in character, often occurring in epidemic form, 
the failure to recognize which may lead to false and grave prognosis, is 
entitled to a place in all text-books on pediatrics which at present. fail 
to mention it, and a fuller consideration in most of those which do. 

666 West End Avenue. 





AN ADJUSTABLE METABOLISM BED FOR INFANTS AND 
YOUNG CHILDREN 


B. RAYMOND HOOBLER, M.D. 
NEW YORK 


Many forms of apparatus have been devised for the purpose of holding 
infants and young children in positions suitable for the collection of urine 
and feces separately. Every investigator who has attempted to place a 
wriggling, squirming, kicking baby in one position and keep it there for 
any length of time knows with what difficulty it is accomplished. Many 
an enthusiastic worker has spent the entire morning trying to corral the 
subject of investigation only to learn, on turning his back, the truth of 
Burns’ couplet, 

The best laid schemes 0’ mice an’ men gang aft a-gley. 

Indeed, but recently the originator of one of these holding devices 
for strenuous young America confessed that after much strapping and 
adjusting he felt sure that nothing could interfere with the proper 
collection of material. On his return an hour later imagine his chagrin 
and surprise to find that the youngster had escaped his leash and was 
calmly seated in the dish prepared for feces and happily puddling in the 
urine container. 

Many an earnest follower of Voit and Rubner has well-nigh lost his 
enthusiasm when in the midst of a carefully planned experiment he has 
received a hasty message that an accident had occurred in the ward and 
part or all of the material lost. The difficulties lving in the path of one 
doing metabolism work are many and any devices to Jessen them will 
tend to encourage this most important branch of pediatrics. With this 
purpose in view I desire to present drawings and photographs of a bed 
which I have found much reduces the cares attendant on the proper 
collection of material and at the same time gives to the subject the 
maximum of comfort. 

The drawings are sufficiently clear and comprehensive so that thev 
require no extended description. 

Figure 1 shows the various positions to which the frame may be 
adjusted. Note that the bed may be placed in any position from hori- 
zontal to upright; also note the method of changing the length of frame 
to suit any length of thigh. The full line drawing shows frame adjusted 
for the smallest infant, while the dotted lines change it for longer thigh. 
(The end containing the flask is at the foot of the bed.) 





{MERICAN JOURNAL OF DISEASES OF CHILDREN 


Figure 2 represents the piece of heavy canvas to be laced to the frame, 
the small holes about the border being eyelets to receive the shoe or corset 
laces. The large opening near the center is for the buttocks. Should the 
t-inch hole prove too large, a second piece of canvas with a smaller open- 
ing may be made and pinned to the regular piece of canvas, thus making 
the bed adjustable for any sized buttocks. 
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Fig. 1.—Outline of frame of metabolism bed, with dimensions, showing various 
positions to which it may be adjusted. 
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Fig, 2.—Diagram of canvas covering for frame of metabolism bed as described 
in the text. 


Figure 3 shows pattern to be made of canton flannel or other soft 
cloth and attached with safety pins to the canvas shown in Figure 2. The 
flannel should be first placed over the canvas in such a way as to’ bring 
the round hole of the former exactly over that of the latter and then 


stretched smoothly and pinned, Since the flannel piece lies next the 


child it should be so constructed as not to chafe. The infant should wear 
a rather close fitting shirt with long sleeves. No other garment is neces- 
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3.—Diagram of canton flannel or other soft covering to be placed over the 
pins, as described in the text. This comes in 


Fig. 
canvas and secured with safety 


contact with the child. 








Fig. 4.—Photograph of child on the frame. 
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sary. The subject is then placed on the frame with the buttocks in 
correct position. ‘The side bands are next brought up over the abdomen 
and either tied or pinned, beginning at the lowest one and continuing 
on up until the one is reached which fits closest under the arms. If the 
child’s body is long, more bands are used while if but an infant, three 
or four may suffice. After arranging the side bands those about the 
shoulders are then adjusted. The straps are brought through the eyelets 
nearest the shoulders and crossed over the chest and pinned to the side 
bands. If the subject be very small the bands are brought through the 
very lowest eyelet, whereas in an older child they are carried through the 
upper eyelets as shown in the drawing by the dotted and continuous lines. 


Fig. 5.—Photograph of child in the horizontal position on the frame, showing 
the position of the receptacles for the feces and urine. 


In this way children of various sizes may be placed on the frame. The 


bed which the author used holds equally well any sized child from the 
new-born to one of 5 years or more. To protect the flannel at the place 
where the buttocks rest a dress shield may be slipped into the opening 
and pinned in place. 

Figure 4 is a photograph of a child on the frame. In order to clearly 
show details of the mechanism all blankets and other coverings have been 
removed. When regularly in the ward the metabolism bed rests in a crib 
and is so covered that one would think it merely a regular bed. Note 
the position of the child. As previously shown in Figure 1, it can be 
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placed in any posture from the horizontal to the upright. This photo- 
graph shows the sitting position. Note the shoulder and side bands in 
place. Attention is called to the perfect freedom of arms and legs and 
at the same time to the manner of lacing the canvas to the frame. The 
child in the photograph has been continuously five days in the frame 
except for the short time each morning it was taken off to be bathed. 
There were no pressure marks on the body and it was the universal 
opinion of the nurses that it was as happy and comfortable on the frame 
during the entire five days as in the regular ward bed. Furthermore, 
instead of being an additional burden to the nurses, it was considerably 
less care. 

The child was kept perfectly warm by means of coverings placed over 
the bed, and when necessary, by hot water bags at the feet and back, the 
bag being slipped between the canvas and flannel or placed under the 
canvas and held in position by a pillow or folded blanket. 

Figure 5 is a photograph of the child in the horizontal position. Note 
the position of the buttocks and the evaporating dish for the reception of 
the feces, and the urine flask. In the case of diarrheal stools, which are 
evacuated with force, deep enamel bowls should be used for the collection 
of the feces. These bowls are adjusted so as to fit tightly about the 
exposed buttocks, thus insuring perfect collection of feces even when 
expelled with great force. The frame is shown in proper position for 
noting whether collection of material is progressing satisfactorily, or for 
the exchange of receptacles at the end of a twenty-four-hour period. As 
soon as this is noted the foot of the bed is placed in the same position 
as in Figure 4, the head-end being adjusted to a sitting or reclining 
posture, dependent on whether it be play or sleep time for the child. 


SUMMARY 
Briefly to review the points brought out in the preceding description: 
1. The bed is adjustable for any sized child from new-born to one 
5 or 6 vears of age. 
2. It is adjustable for any position from horizontal to upright, which 
adds materially to the comfort of the child and avoids dangers incident 
to keeping it in one position for any length of time. 


3. The child is so fastened to the frame that the buttocks remain in 


the same position, thus insuring complete collection of material. 


4. The subject may be kept on the frame continuously for long 
periods without showing any pressure signs. 
5. The use of the bed does not require additional work on the part 


of the already overburdened nurse, but on the contrary, lightens it. 
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6. The child can be put on or taken off the bed in about three 
minutes’ time. 


The patterns of the canvas and flannel pieces necessary for the frame, 
together with the measurements of the wooden parts, have been placed 
in the hands of Mr. Elwood Rue, a responsible cabinet maker, 219 West 
Twenty-Ninth Street, New York City, who will make the frame as 
described above for any one desiring same. 


131 East Sixty-Seventh Street. 





PROGRESS IN PEDIATRICS 


THE WASSERMANN REACTION IN SYPHILIS: A RESUME 
OF CURRENT LITERATURE 


W. P. LUCAS, M.D. 


BOSTON 


Formerly the diagnosis of congenital syphilis was entirely dependent 


on the clinical signs, symptoms and the history which the mother gave 
of previous stillbirths or miscarriages. In the last few years there have 
been discovered three very important methods for further examination 
to help in arriving at a positive diagnosis, which are as follows: 

I. Microscopic diagnosis, which is based on the presence of the excit- 
ing agent — the T’reponema pallidum. 

Tl. The serodiagnosis, which depends on the Wassermann reaction. 

ITI. Inoculation experiments, i. e., the injection of monkeys or rabbits 
with syphilitic virus. 

The clinical diagnosis has been, and will naturally continue to be, the 
most important of all. 


I. THE MICROSCOPIC DIAGNOSIS OF SYPHILIS 

The proof of the Treponema paliidum being the etiologic factor in the 
production of syphilis depends on the following: 

1. The fact that the Treponema pallidum has never been found in 
sound tissue. 

2. That it is found in the tissue from 

a. Various forms of congenital syphilis. 
b. Various forms of acquired syphilis. 
Syphilis produced artificially in monkeys, rabbits, goats and 
guinea-pigs. 
The isolation of the T’reponema pallidum in pure culture, 
completes the chain of evidence. 

I. The method for the microscopic determination of the spirochetes. 
The serum from a primary ulcer, moist papule or chancre is collected 
either by a sterile platinum wire or spatula or by a sterile glass pipet. 

The spirochetes may be examined living or dead. 
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TECHNIC 


For the detection of living spirochetes a drop of the serum is collected 
and placed on a clean slide with a clean cover-glass laid over it. The 
dark field illumination proves a much better way of studying the living 
form than the usual microscopic illumination. It presents the unstained 
specimen in a manner the reverse of the usual way; i. e., the spirochetes 
appear in a dark field as bright, shining, twisted, fine threads. 

The specimen may be dried in the presence of the staining fluid, best 
sterilized Chinese ink, diluted in the proportion of 1 to 10 with distilled 
water, and examined with the oil immersion. The spirochetes stand out 
very clearly from the rest of the field, which takes the stain of the ink 
leaving the spirochetes as white threads. 


II. THE WASSERMANN REACTION, OR THE SERODIAGNOSIS OF SYPHILIS 


In an appendix to this paper will be found a definition of the terms 
used (and their synonyms) in describing the Wassermann reaction. The 
letters in parentheses in the following paragraphs refer to paragraphs 
of the appendix. The method depends on the complement (B) uniting 
reaction first described by Bordet and Gengou in 1901. In 1905 Wasser- 
mann applied this reaction to the diagnosis of syphilis. 

The reaction depends on the fact that serum from a positive syphilitic 
patient contains certain reaction bodies or antibodies (F) which, in the 


presence of a known antigen (C) from the liver of a syphilitic fetus 
combines with the complement. The complement being bound in this 
first step, does not enter into combination with the hemolytic (A-F) 
system, which is the indicator in the reaction, and therefore hemolysis 
(E) is prevented, or inhibition of hemolysis occurs, giving a positive 


reaction. If the serum of a normal person is brought into combination 
with a known syphilitic antigen, derived in the same way as above, there 
is no union with the complement, which consequently is left free to unite 
with the hemolytic system, the indicator again, and hemolysis does occur, 
giving a negative reaction. 

Noguchi’s' butyric acid test for increase of globulin-content in the 
cerebrospinal fluid is as follows: Two parts of the cerebrospinal fluid to 
be examined are mixed with five parts of a 10 per cent. butyric acid 
solution in physiologic salt solution, and are heated over a flame and 
boiled for a brief period. One part of a normal solution of NaOH is 
then added quickly to the heated mixture, and the whole boiled once more 
for a few seconds. The quantities which the author of this method prefers 
are 0.1 to 0.2 c.c. of the spinal fluid, 0.5 to 1 cc. of the 10 per cent. 
butyric acid solution and 0.1 ¢.c. of NaOH solution. It is necessary to 


1. Noguchi: Serum Diagnosis of Syphilis, Ed. 2, p. 156. 
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take the precaution to employ for this test only cerebrospinal fluid entirely 
free from blood. Freshly drawn cerebrospinal fluid is also necessary for 
a satisfactory test. The presence of an increased content of protein in the 
cerebrospinal fluid is indicated by the appearance of a granular or floc- 
cular precipitate, which gradually settles to the bottom of the tube, 
beneath a clear supernatant fluid. The velocity and intensity of the 
reaction varies according to the quantity of the protein contained in a 
given specimen. The granular precipitate appears within a few minutes 
in a specimen containing a considerable increase in protein, while one 
to two hours may be required to obtain a distinct reaction in specimens 
weaker in proteins. 

Normal cerebrospinal fluid gives with the butyric acid test a slight 
opalescence and sometimes a marked turbidity, but the granular precipi- 
tate does not occur at all or occurs only after several hours or even after 
twenty-four hours. 

The Nonne-Apelt method for testing globulin in cerebrospinal fluid 
is considered by the German workers to be more delicate, and, having 
the necessary testing solutions, it is easily carried out. It is as follows: 

1. A saturated solution of ammonia sulphuric (Wurek, Darmstadt), 
made up as follows: 1.85 gm. to 100 c.c. of distilled water is boiled in an 
Erlenmeyer flask until the solution no longer dissolves; allow this to 
cool; filter. This is the test solution. To test for the presence of 
globulin take 1 c.c. of the test solution and 1 c.c. of fresh cerebrospinal 
fluid. Allow this mixture to stand in a cold place for three minutes. 
Interpretation of this globulin reaction is positive if, after three minutes, 
clouding or opalescence appears in the mixture. These reactions are 
found frequently in syphilitic and parasyphilitic cases even where there 
is no disease of the central nervous system, though of course they are 
more positive in cerebrospinal syphilis and tabes dorsalis and syphilitic 
dementias. They are, however, also just as constantly found in certain 
non-syphilitic conditions which of course would have to be ruled out 
before a positive reaction could be taken to indicate syphilis. They are 
positive in all inflammatory conditions of the meninges, such as those 
caused by the following organisms: Diplococcus intracellularis, pneumo- 
coccus, influenza bacillus, tubercle bacillus and the virus of poliomyelitis ; 
also during acute febrile manifestations, as pneumonia, typhoid, septi- 
cemia, acute anemias. 

The reaction simply indicates an inflammatory reaction of the 
meninges and therefore has nothing of a specific nature in its results as 
the Wassermann reaction has. 

The Wassermann reaction has called into question two didactically 
accepted laws: 
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1. The so-called Colles law, according to which the mothers of syph- 
ilitic children are immune against syphilis; that is, are sound. 

2. The Profeta law, according to which the children of syphilitic 
mothers are immune against syphilis. It is a well-accepted fact that 
syphilitic children have often no manifestation or external symptoms of 
lues ; even the well-known Hutchinson’s triad is comparatively rare. There 
is often only a simple anemia or a slight nervous condition. 


OPINIONS ON COLLES’ AND PROFETA’S LAWS 


Muller found that with the blood of wives of syphilitic husbands, 
where the wife had repeated abortions and premature births, the results 
were usually negative and their offspring also gave negative reactions. 

Knopfelmacher and Lehndroffer? examined thirty-two apparently 
healthy mothers of syphilitic children and obtained positive reactions in 
eighteen. 

Halberstadler, Muller and Reiche found that the reaction may be 
negative with children of syphilitic mothers and vice versa, while Boas 
and Thomsen assert that the reactions can develop later in children 
whose bloods give a negative reaction at the time of birth. They all 
agree that the negative reaction in these children or mothers is largely 
due to the latency of the disease, but is not a sign of immunity against 
the disease. Thus, while the mothers of a syphilitic infant may present 
no sign of syphilis, yet the examination of the blood of the mother gives 


a positive reaction in at least half the number of cases examined. 


The study of congenital syphilis by the Wassermann reaction has 
added much valuable information to our didactic knowledge of this 
condition. Baish,* in an extensive study of 140 mothers who had miscar- 
riages or luetic children, has elucidated some points in the transmission 
of syphilis. Of these, twenty-four mothers gave a negative reaction and 
the dead fetuses showed no spirochetes, while 102 mothers gave a positive 
reaction and gave birth to fetuses or children with congenital lues, in 
whom the T'reponema pallidum was demonstrated. Of these 102 mothers, 
twenty-seven had evidence of syphilis, while seventy-two were free from 
such evidence. With these women the positive reaction may have been 
due either to a latent syphilis, the women being spirochete carriers, or 
the complement fixing bodies may have been formed in the fetuses and 
have filtered through the placenta into the maternal circulation. Baish 
found Treponema pallidum not only in the placenta, but in the maternal 
portion of the decidua, so he concludes that the mothers were actually 


v, 1906: Das Colles’sche Gesetz und neuen syphilisforschungen, Jahrb. f. Kinderh., 
1910, Ixxi, 156. 
3. Baish, K.: Miinchen. med. Wehnschr., lvi, 1929. 


2. Knopfelmacher and Lehndroffer: Das Colles’sche Gesetz, Med. klin., 1909, 
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infected. He showed that the intensity of the reaction in the mothers 
did not diminish after the delivery of the child, as would be expected 
were the antibodies formed in the child and filtered through the placenta. 
At times the blood of the mother and the child gave different reactions; 
this would not be the case if the immune bodies filtered through the 
placenta. 

In twelve mothers with a negative reaction the fetus and placenta 
showed spirochetes, a finding which proves that they may be present with- 
out exciting the formation of the complement-fixing bodies; but the 
evidence of spirochetes in the placenta of all the positively reacting cases 
leads Baish to the conclusions that this fixing substance is always depend- 
ent on the presence of spirochetes somewhere in the body. 

Swift examined fourteen cases of congenital lues; twelve of these 
gave a positive reaction. The two negative reactions were obtained in 
women who had undergone years of mercurial treatment. In ten women 
who had borne children with congenital syphilis, or who had had syphilitic 
miscarriages, nine gave a positive reaction. None of these women recalled 
any evidences of syphilis before labor ; later five of them presented tertiary 
manifestations; four remained free from al] clinical evidences of the 
disease, but only one of these four gave a negative reaction. 

I examined twenty mothers with syphilitic children with onlv one 
negative reaction, and ten women with babies in whom a positive clinical 
diagnosis could not be accurately made, with seven positive reactions. 
The three negative cases have not shown any more definite symptoms 
than when first seen and their babies have thrived without any specific 
treatment. Only six of these thirty mothers gave any history of specific 
lesions or had any evidence of lues at the time the reactions were done. 

The importance of the reaction in wet-nurses needs especial attention 
now that their use is being so widely acknowledged in difficult feeding 
cases or in cases in which breast-feeding is desired during the first few 
months of life. The writer has done reactions in twenty-six cases of wet- 
nurses with three positive reactions. All three of these cases had no signs 
of Iues from their previous histories; all were primiparas (mostly illegiti- 


mate births), and as far as their physical examinations went were appar- 


ently free from any specific taint and at the time of the reaction their 
children were all normal. 

With all this evidence it would seem that the period of immunity, 
defined by Colles’ law, is really a period of latent syphilis, as shown by 
reactions. A positive reaction in a high percentage of sound children 
from clinically syphilitic mothers, similarly shows that their immunity 
defined by Profeta’s law is only latency. It is well known that many of 
these so-called immune mothers and children later present evidence of 
syphilis. It should be made a rule to treat any such apparently sound 
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mothers or children who give a positive reaction as though they presented 
active evidences of the disease, and to rule out any wet-nurse that reacts 
positively from nursing any but known luetic babies. 

Ravait, Breton and Petit* obtained positive reactions in 30 to 40 per 
cent. of cases of epilepsy, idiocy and imbecility. 

Verches described a congenital syphilis of the lung in the form of a 
white pneumonia. It is not of frequent occurrence, though it can be 
recognized. It is usually fatal.® 

That the syphilitic virus often attacks with unusual severity the heart 
and blood-vessels is only lately being fully appreciated. The arteries of 
the arch of Willis are most often attacked of the small arteries. An 
acute gummatous endarteritis of some of the large arteries in the brain 
as well as of the aorta are now positively and not infrequently recognized ; 
obliterative endarteritis of the small blood-vessels of the brain, and espe- 
cially of the coronaries, is met with. Fibrous myocarditis with anginal 
attacks are met with in the young. Gumma may occur in the heart wall. 
It is estimated that from 20 to 80 per cent. of aneurysms are due to 
syphilitic disease of the blood-vessels.® 

Sachs’ has pointed out that any method which will aid in differentiat- 
ing between a central gliosis and a specific central myelitis, between a 
malignant brain tumor and a gumma, should be most welcome. In syph- 
ilitic conditions of the bones found in children, such as periostitis, gumma 


and osteomyelitis, the test has proved positive more often than in any 
other class of cases. Swift* examined seventeen such cases with only one 
negative result and as this case had been under treatment for six months 
with but little effect, lues could be fairly well eliminated, as there had 
been little or no effect from the therapeutic treatment. 


APPENDIX 


A. Amboceptor (Noguchi, ed. 2, p. 179, Glossary) .—Introduced by Ehrlich; is 
synonymous with Fivateur of Metchnikoff. Substance sensibilisatrice of Bordet, 
Preparator of Max Gruber, and Copula of Prof. Th. Miiller. Amboceptor is one 
of the two active principles necessary to cause hemolysis, bacteriolysis, or any 
other cytolysis caused by serum, the other active principle being complement. 
Amboceptor retains its activity after the serum is heated to from 55 to 56 C. 
for thirty minutes, while complement is destroyed at that temperature. Ambo- 
ceptor, as well as complement, is present in the coagulable protein fraction of 
serum. Amboceptor may be present in any normal serum, and can be produced in 


4. Ravait, Breton and Petit: Recherches sur la reaction de Wassermann chez 
400 alienes, compt. rend Soe. de biol., Feb. 29, 1908; Rev. de méd., 1908, xxviii, 
840. 

5. Billings, Frank: Jour. Am. Med. Assn., Nov. 18, 1911, p. 1653. 

6. Collins, J., and Sachs, B.: Am. Jour. Med. Sc., 1901, exxi, 344; Citron. 
J.: Berl. klin. Wehnschr., 1908, xlv, 2142; Donath: Berl. klin. Wehnschr., 1909, 
xlvi, 2015. 

7. Sachs, B.: Jour. A. M. A., 1909, lii, 929. 

8. Swift, H. F.: Cleveland Med. Jour., May, 1910. 
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the serum of an animal by injecting repeatedly the cell for which it has no ambo- 
ceptor. The amboceptor normally present is called natural amboceptor and that 
which is produced by means of repeated injections of foreign cells is called immune 
amboceptor. The amboceptor capable of causing hemolysis (in presence of comple- 
ment, of course) is called hemolytic amboceptor, while that which is capable of 
dissolving bacteria is called bacteriolytic amboceptor. A few writers use the 
simple terms hemolysin or bacteriolysin instead of hemolytic or bacteriolytic 
amboceptor. Amboceptors are capable of producing anti-amboceptors when 
injected into a susceptible animal. 


B. Complement (Noguchi, p. 181, Glossary).—Introduced by Ehrlich; is 
synonymous with Metchnikoff’s cytase and Bordet’s alexin. By the term comple- 
ment one understands one of the two active principles concerned in hemolysis, 
bacteriolysis, and other instances of serum cytolysis. The other principle is called 
amboceptor, which is incapable of causing dissolution of cells without the first; 
hence the term complement is applied to it. Complement is normally present in 
all sera freshly drawn from the body, but disappears gradually on standing or is 
completely destroyed at from 55 to 56 C. in about thirty minutes. Complement 
of one species is not identical in its action with that of other species. 


C. Antigens (Noguchi, p. 180).—A general term applied to a group of sub- 
stances capable of producing specific antibodies administered once or repeatedly, 
usually by injection, to a suitable animal. For example, bacteria, blood cor- 
puscles, and certain somatic cells are antigens because they produce specific anti- 
bodies called amboceptors and agglutinins. Blood serum, milk or bacterial 
extracts are also antigens, because they produce antibodies. On the other hand, 
most inorganic or organic substances with definite chemical structure are not 
antigens, because their introduction is not followed by the formation of antag- 
onistic substances (antibodies) in the body. Repeated administrations of various 
alkaloids render the organism gradually more resistant to their effect, but do not 
produce antibodies; hence these alkaloids are not antigens. Diphtheria toxin, 
tetanus toxin, ricin, abrin, snake venoms, are antigens and their injections are 
followed by specific antitoxins, as is well known. 


D. Complement Deviation (Noguchi, p. 181)—.Synonymous with deflection; 
originates from a German term, Ablenkung, introduced by Neisser. Complement 
deviation is identical with Komplementablenkung of the Germans, and fixation of 
alexin of the French. By the deviation of complement one understands that 
complement is fixed by the antigen-antibody combination and is made unavailable 
for a second set of antigen-antibody combination to complete a reaction in which 
complement is essential. This second set may be a hemolytic or a bacteriolytic 
system. 


E. Hemolysis (Noguchi, p. 182).—Dissolution of blood-corpuscles by various 
forces, setting the hemoglobin free into the medium in which the corpuscles are 
suspended. Distilled water, freezing and thawing, temperature of about 55 C. for 
thirty minutes, etc., are physical agents which cause hemolysis. Acids, alkalies, 
and certain salts can cause hemolysis in proper concentrations. Of these chem- 
icals may be mentioned most organic acids, mineral acids, all alkalies, bile salts, 
bichlorid of mercury, soaps. Of biologic origin may be mentioned certain glyco- 
sides such as saponin, solanin, ete., certain bacterial cultures, such as those of 
staphylococcus, vibrios, megatherium, tetanus bacillus, etc.; certain animal 
venoms such as those of snakes, bees, spiders, etc. The hemolytic process caused 
by these different agents is different according to the nature of the hemolytic 
forces, but they attack the corpuscles more or Jess directly. Hemolysis by serum 
is, however, somewhat different from that caused by the various forces just men- 
tioned. Thus, hemolysis by fresh alien serum is caused by two distinct groups of 
substances both contained in blood serum. One is called complement and the 
other amboceptor. The one is inactive without the other. Serum hemolysis forms 
the basis of many interesting phenomena, the serum diagnosis of syphilis being 
one of these. 
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F. Antibodies (Noguchi, p. 180).—A general term applied to a group of 
reaction products arising from single or repeated administrations of antigens to 
a suitable animal. Immune body is a synonym of antibody. Among antibodies 
we may enumerate hemolytic amboceptors, bacteriolytic amboceptors, other 
cytolytic amboceptors, precipitins, agglutinins, antitoxins, antivenins, antiricin, 
antiabrin, ete. Antibodies possess specific affinity for the antigens which are 
used for their production. Certain antibodies such as agglutinins, amboceptors, 
antitoxins, or antihemolysins may be normally present in certain sera in small 
amount. A group of antibodies is capable of producing antibodies when injected 
into another animal, thus forming anti-antibodies. 
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